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1 4 7o Mankind; of which Aries 


Quality your Lordſhip's- noble 


Anceſtors are honourable Ex- 


| Ig h and Inſtances. ; 
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WHEN I reflect on the great 


| Services done to the learned 


World, by the moſt elaborate 
Performances of that very lear- 


ned and worthy Gentleman 
| }fohn Napier Baron of Merchi. 
|. ſton, whoſe Praiſes, for his moſt 


uſeful and wonderful Invention 


of the Logarithms, beſides his Ss | 
other Improvements in ſolid | 
- Knowledge, deſerve to be cele- 
brated to all Ages; I cannot 
but think my ſelf obliged to 
commemorate the Merits of ſo 
3 Zreara Mans ad begs this {mall 
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| PRE may FL heF Fayour 10 
Patronage of your Lordſhip his 
reſent lineal Repreſentatiye- J 
And Fam the more encourage EY 
ro ſhelter this ſhort Treatiſe un- 
der your Lordſhip's Protection, 
that I am aſſur d of your Gd. 

neſs, and that your ” Mind: diſ- 
covers noble Endowments ſos 25 
perior to your, Years... ee” 


YOUR Lordihip q Family tes: 1 4 
ot only adorn d our Country 
Pitch Men of eminent Learning 
and Khowledge in its Laws and 
Lonſtitution, fo that they were 
juſtly thought worthy to be 88 
jators in our College of Ju- 
ice; but has lewis affen, ed. 
18 noble Examples of 4 true: — o- 
FR "NS 8 ti⸗ 4 


ä titude, te 2 Honour 5 and the 
moſt diſtinguiſh'd Loyalty, by 
boldly eſpouſing the Rights and 
Co Privileges of their King and 
Country, when groning under 
the Preflure of the worſt of 
| Times: Particularly that wor- 
thy Patriot, Archibald Lord Na- 
pier, ſuffered Impriſonment, and 
| the greateſt Hardſhips, for 
cloſely adhering to the Inte- 
reſt of his Sovereign King 
Charles I. of bleſſed Memory, 
and endeayouring with a true 
Chriſtian Courage to ſupport 
bis ſinking Country: And his 
Son Archibald Lord Napier 
| (in no reſpect inferior to ſo 
| great a Father) was forcd at 
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himſelf from che cruel Violence | | 


YOUR Lordſhip's Father, the | 
worth, and. honourable . Sir | 
William Scot of Thirl ſtane, Ba- 
ronet, is ſo well knoun to be a2 
Gentleman of ſuch. Probity, 
Love to his Country, polite: | 
Learning, 7 and ; complete. Ac- 35 ; 
compliſhments,, and to have 
taken fuch:extraordinary, Care 

of your Lordſhip's Education; 

that his Memory will be always 
dear to all” that have had the 
Happineſs of his Acquaintance.... 


M Lord, after what I have 
faid. of ſo great Examples, and 
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ſo worthy of deli; I ſhall 
only add my hearty Wiſhes you 
may not only equal, but ( if 
Poſſible) even exceed them; 
Which cannot fail to render 
you the Favourite of Heaven, 


and the E Darling of Mankind. 
Tam with the utmoſt > 
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mon obedient io very 
| 45 humble Serpant, 
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n E en ing Pia it 5 = 
FE * fignd 2 be a ſhort, plain, and 
8 ; clear; Introduction 10: the 
b- Las of Motion and centri- 
etal 8 for the Benefit of Youth, and 
ny own private Uſe in Teaching, It is 
alſo partly intended for a Confutation of a. 
Fall Book. publiſhed laſt Year, which has 
ately receiv'd a ſecond Edition, Intituled; 
Remarks upon the Newtonian pinto... 
phy, by. George Gordon. What this 

rentleman the Author, or hit Character i „ 
the World wat, I could never-certainly 
nn will the Fſeeond. Edivion of. his 1 | 
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ll rame abroad with a large Preface, .which"| 

( the firſt entirely wanted: And the Truth WW: 
ic, I was apt t0-think-with- others, that if 
ll be Name was-counterfeit, though-now I ©; 
il. © find the contrary. In his Preface he com- 
''- plains beavilyof very hard 0 from a 


Set of Men, whoſe Intereſt (he ſay s) it is. 
to ſupport the Newtonian Philoſophy, and 
* » who have induſiriouſly endeavonr'd to 
ſappreſi hit Book, and binder every Body ' 
from buying or reading.tt, by decr ying it-in 
all Companies, and wilifying himſelf as an of 
ente. 1 Fool. And this, he thinks, ſic 
they have done, becauſe they are not alle 
t anſwer his Arguments: Por ſinee Mr. ſo 
© . Gordon bas. with no ſmall Aſſurance and 
Confidence written his Book againſt the G 
Ji _ Newtonian Syſtem, it ſeems be is really il © 
ll « pgrſwaded; that it is impoſſible to confute il © 
— What be bas advanced to-overthrow that 
F \ - Syſtem; and it therefore in hir Preface 
(which, by the way, is not very civil to 
 .. ſome learn d. Men) extremely preſſing for 
an Anſwers His Attempt is hold, aud 
* LE b3s- Book manag'd with 700 little Reſpect 1 
Tꝛeacmzardi. tuo ſo great Men as Sir Il. 
f 4 
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Newton and Dr. Gregory therefore the © | 
Arguments he brings againſt them, and the | 
Incomparably beſt Syſtem of natural Phi- 
[ x phy that ever the World was bleſt with; 
" 


need be very ſtrong and concluſive z © 


and pet, in my Judgment, they. are on, 
the moſt cunning and ſubtil Piece of Sophi- 


try that ever Was formed on a Phyſico- na- 
thematical Subject. His Way of reaſoning _ 
does indeed, in ſeveral. Places of his Book, 
carry a very\fpecious Shew and bb e. 
of paſtes Demonſtration; and 
ſtar 


it hat amuſed many, and even miſled - 
ſome into his Miſtakes. I bave therefore 
thought it proper to take his Work ſo far 


10 taſk, as plainly to lay open the Weakneſs, | 


Cheat, and Fallacy of its main Strength in 
a few Scholies and Corollaries of the fol. 
lowing Tract, not reckoning it worth while |} 


to give a more large and direct An- 


" Mr. Gordon, by the Title Page of his. | 
Book, was obliged to ſhew the Fallaciet | 
of Sir If. Newton's and Dr. Gregory's ma. 
thematical Demonſtrations, which he hat 
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Al] Ft, be may attempt this in a third Edition; 
anda if he do am Thing this way to Purpoſe, 
I cannot doubt but he will be perſwaded, 
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ume to ſay, nay poſitively io affum, 
that this would have done him vaſtiy more 
Sen vice than all his fine Demonſtrations ; 


- World, and procur'd its Sale, in Spite of 


fectualh to ruine the Reputation of the 
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Had he frown the 
Sopbiſtry but of ſonie- few of them, I dare 


and would have made his Book paſs inthe 


all the Oppoſition it could have met with 
from any Party whatſoever. If he think 


that I have hinted a Method to him, ef- 


Newtonian Philoſophy, beyond any be bas 
yet tried. Bat this, I believe, he will find to be 
"wg Tai be je ver undertook in his 
Ido not pretend that much of the enſuing 
Work is new except the Method and Or- 
der: But yet beſides the foreſaid Scholies 
and Corollaries, and ſome Things that, iſ 

Frbink, I have ſet in a better Light than N 


an bas done before) ſome ſmall Part ir my 
.. own, and perfectly new, as particularly Nat 
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Rrop. 28, 29, 30, 31, 34; wherein, I. 
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7 pe, have clearly demonſtrated 7 he P Of 7 5 : : 
bility that a Boch may, by. a projectile anl. 
centripetal Force , conjoined, move in a 
ircle, or any other Curve that is concave. 
p the Center of the centripetal Force: 

Vhich Poſſibility has ever hitherto been 

ppoſed by all, and contradicted by none 1 

no of befere Mr. Gordon, but never 

lainly demonſtrated by any. At the End 

this Tract, I have given a full and clear 
Demonſtration of a ſhort Way of arguing, 
ſten uſed by the incomparable Newton {1 
nd his Followers, which, I believe, is - || 
ew, and no where elſe to be found.. 
bmit the whole to the Judgment of the |} 
andid Reader, hoping that he will eaſily | 
ardon or 6verlook any light Slipi and Over. 
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Matter or material Subſtance; 
is called a Phſical or Natu= 
ral Body; and the Space contained by 
Its 3 is called its Magnit ae or 
2. The Motion of a Body is its luce 
ve C nge of Place. 
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5 Cilerity or Velocity i is an Affection 4 


| : | Motion, whereby A Body runs through 
A certain Space in a certain Time... 


. The Direction of a Body's Motion 


the 23 tends. 
equable or uniform Motion ts 


nor diminiſhed, but ſtill continues the 
ſame. 


whoſe Velocity is ſtill increaſing. 


veacity is ſtill decreaſing, 

8. Anequably or uniforthly - acbelerared 
- Notion is that, to which in equal Times 
equal Degrees of Goority: are continually 


1 _ 

8 M8 equably retarded Motion i is that, 
whoſe Velocityin equal Times is Always 

| equally diminiſhed, 
10. The Force, Power, or or Quantity 
7s of a E Zody's Motion, whereby it is able 
to produce ſuch or ſuch an Effect, is cal- 
led its Moment; and ſo is the Force or 
= Power of a 2 Body, whereby it has-4c con- 
. et 


a 8 * 
r ö 
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3sthe ſtraight Courſe, or Path; in — 
that, 5 e Celerity is neither increaſed 


6. An accelerated Motion 2 that, 
A- retarded Motion is that, whole 
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| Gant e to move, oſten walled 1 


zu 


7 Moment and Motion, applied to a moved 


Boys are commonly taken i in the lame 


ed 11. That which reſiſts, diminiſhes; 4 
be Nor deſtroys Motion, | is called an Lope: =” 

- diment. E 1 9 
at; 12. Gravitation or Gene is that 


a Force upon Bodies, whereby they are 
e made to move or tend to the Center 
„ of the Earth. LC: 0; 

fy 13. Centripetal. Force is z that;: whereby 
a 2 Body: is. conſtantly urged, or made to 
dend to a certain Point as a Center. 


certain Sort of Centripetal Force. 
14. Aregular Centripetal Force is that, 

which always acts by one conſtant Rule 

or Law. Ly 


tain Point. 
Nor 16. Ibe Cemer of Gravity if 4 Boa 
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tant RE : 2 


Moment, ach it be not in actual Motion. 
Leet it here be noted, that the Words, 


Whence tis plain, that Gravity is 2 


975 15. A Centrifugal Fo ore isthat whereby : 
die EY Body i is continually urged from a cer- 


War. . Point- thereof, by. which if the 
_ Togy 
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Body be ſatpended or tag: it will I 


tain any given Situation. 
17. The common Center of Gravity of | 
2ww0 Bodies, is a certain Point in a right 
Line, joining their ſeveral Centers of 
Gravity, ſo taken that the Diſtances of 
the ſajd Centers from that Point may be 
reciprocally proportional to the Bodies 
themſelves or their Quantities of * 
1 Ge EE 
So it the right Line AB (Fig. g. 1.) 
Joining the Centers of Gravity of the 
two Bodies A and B, be ſo divided in the 
Point e, that there be as A c to c-, ſo the 
Body 3 to the Body A, that is, the Quan- 
tity of Matter in z to the Quantity of 
Matter in a, that Point c will be called 
the common Center of Grav: ly of the two 
Bodies 4 and 3. 
18. In like Manner, i ths be three 
Bodies A, B, D (Fig. 2 and 3.) and the 
Point e be the common Center of Gravi- 
ty of the firſt two A and ; and the right 
Line c D, joining that common Center 
e and the Center of the third p, be ſo 
divided in E, that there be as. SR to 
2 | bo 


vis wn oe un a n ww &ﬆ 


” 


N 


fo MP p to the Bodies . and to · 
gether; then that Point x will be called 
„be counnan Cemer of Gravity. gy rec 
of | wo Bodies AB, Ds. © : 
Alter the ſame. Manner, may the 
of common Center of r four et 
of W more Bodies be defined... | 
ve i 19. One Body is ſaid 1 bit or rite — 
1s directly againſt another, when the right | 
at- Line in which the ſtriking Body Cortes. 
of Gravity moves, paſſing through the 
Point in which the-two- Bodies touch 
one another when they meet, is perper= | 
dicular to the Surface of the Body that is 
ſtruck : But to bit or ſtrike ovliquely, i 
when the foreſaid Line is oblique- (and 
not perpendicular) to the Surtace of the. 1 
Body that is ſtruck. WO 
20. The relative Velocity of two. Baz. | 
dies is the Velocity, whereby the faid I 
Bodies approach to, or recede from 
| one another: Which is the Sum ofthe Ve- 
locities, when the Bodies move towards 
contrary Parts; and the W 8 
when towards the ſame Part. 3 


910 


1 nden two Bodies A ann 
1 move both towards the lame Part i, | 
. Body 4 with a greater Velocity, 


1 


Motion whereby the ſaid- Podies ap- 


WE "op 


and the Body n with a leis; the Exceis 


ol the Velocity of a above the Velocity 
of x, is the Velocity whereby Aa andes 
da approach together, and conſequently is 

the relate Velocity of the Bodies A 
and B. If x move towards » at Reſt, the 
relative Velocity of & and 5 is the ſame 


with the Velocity of. 4. It the Bodies 


and B move towards contrary. Parts, 


Vi2. A towards E, and p towards , or 
A towards p, and B; towards x; the rela- 


tive Velocity whereby & and n approach 


to, or recede from one another, is the 
Sum oß the Velocit ies of Land. 

21. In like Manner, the relntive Ma. | 
non or Moment of two Bodies, is the 


proach to, or recede fromi one anothex: 


Which is the Sum af the Moments or 


Motions, when the Bodies move to- 


wards contrary Parts; and the N 
18 towards the lame. Part. 
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but keeps its Figure unaltered. _ 
23. A ſoft Body is that, which changes 


its former Figure by a Stroke, and never 


of it ſelfrecovers it. 


24. An elaſtick, Body. i is that, which | 


for ſome Time yields to a Stroke, but 


yet, at laſt reſtores itſelf to its former 


Figure, at leaſt nearly.. 


25. Elaſticity or elaſtick Force is that 
Force,- whereby. a Body deprived of its 
former Figure, reſtores itſelf to on ſame 
Figure again. 


26. A perfectly elaſtich Bady i is that, 


which reſtores itſelt. to its former Figure, 


with a Force equal to that by which it 
was compreſs d, and loſt its Figure, . 
27. Homogeneous. Bodies are Bodies of g 
the very lame Nature, Make, and Con- 

fexture of Parts; as two Pieces of Gold, 


or two, Pieces of Lead. 
28. A woid, free, or empty Space, is 


aSpace. that is void of all e ma⸗ 


terial. Sener, 


a 9, y 


| . perfect. 5 4 Body is 1s N ES ane | 
which yields not inthe leaſt to a Stroke, 


OS oc 2 cg 
3 95 1 If a Body 4 (Fung moving in 
15 de Line A B, ſtrike againſt a Plane 
pr, and after the Stroke be reflected in 
the right Line B:©;. the Angle A D is 


the Angle of Reflection: But moſt com- 
— the Fs ABE (the right Line 
BE being perpendicular to the Plane Dr) 
is called the Angle of Incidence, and CBE 
2he Angle of Reflection. 
30. The abſolute Quantity - of s cent 
13 -peral Force is its Meaſure greater or leſs, 
according to the Efficacy of the Cauſe that 
propagates it around from the Center. 
So the magnetical Virtue is greater in 
l dne Magnet or Load. Stone, and leſs in 
mother. 
8 The accelerating Quantity of a cen: 
. tripetal Force, is the Meaſure of the Ve- 
1 locity that the ſaid Force g generates in 
„ Jew Time. 
i Sothe. Virtue of the ſame Megnet4s 
greater at a leſs Diſtance ſrom it; and 
fes at a greater Diſtance. Alſo at the 
lame Diſtance from the Earth ( the Re- 
 fiſtence of the Air being 8 ) all 
. 


—_ 2 1 


1 
called the An We of Incidence, and og 
1 


2 
5 7 
- 


6ꝓ 1 
ane. geddes deſcend with the ſame Degree of I 
d in NVelocity, and fo their accelerating Forces 
d is Ire equal; but at unequal Diſtances || 
-BF- hey deſcend with unequal Velocities, 
m- Ind ſo their 1 Terrnag FREE are un: 
DF) i} 
pu) M A * 1 Ms OY 1 
uri · vine Body or Piece of Matter 1 
leſs, will perſevere in its State ob 
that Reſt, or uniform Motion directly for= _- ji 
r. ards; unleſs it be compell'd to change || 
erin _ State aun ſome Force imprels'd nn Cl 
: j I Nat 3 
1 2. . Efeds are proportional to their ole _— 
en- d adequate Cauſes. | 8 5 | 
Ve. o if two Forces, ſeverally im prelsd 1 
in 2 Nopon the ſame Body, be the — — = 
nd complete Cauſes of two ſeveral Mo- 
tions, the ſaid Motions will beas * i 

laid Forces. WHT, - 1 

3. Equal Quantities: of Matter &@e || 

equal Bodies, carried with the ſame Ve- * || 


tities of Motion, : 


— "A k 


OD 


— 


locity, have equal Moments or Quau- 
4. Equal + 
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| tte Difference of the ſaid Forces. 
fectly conſpiring Forces ( that is, ſuch. For. 


valent to the Sumof thelaid Forces. . 


44 Quantities of Matter, are as the Bulk 


bor Magnitude of the Stroke ariſes from 
and is equivalent to the Difference ot 

Sum of the Moments, according as the 
Bodies move towards the ſame or con. 
trary Parts, that; i, to the relative. Mo. 
tion or Moment. 


| re 15 a | 
J. Equal and direct y contrary! Force 
cle one another. 
5. Unequal and contrary Forces pro. 
duce a Motion, that is equivalent. tc 


85 5 


6. A motion that is produced by pet. 


ces as act according to the lame Direction 
and tend the very ſame Way) is equi 


7. Homogeneous Bodies or thei 


Ke. the {aid Bodies. 
8. Il two Bodies ſtrike ditertiy the on 
 apaint the other, the compreſſive Force 


9. Addion and Reaction are * 
contrary and equal: Or, the Actions o 
two Bodies upon one another are alwayi 


uw aud d HYecontrery recen, ; 


7 —_— 


* 2 


0 1 by pa: 
So if WO preſs . that ert 


ody is equally repreſled | by this ſecond, 
d the Directions of the Preſſures are 


pwards contrary Parts; and if one B 


ake an alteration in this other Body's 


| 0 ill undergo an equal Alteration to- 
non, ards the contrary part, by Reaſonof the 
quigqvality of their mutual Preſſion. So 


the Body 4 (Fig. 6.) ſtrike directly 
gainſt the Body 3; either at Reſt, or mo- 
ing more ſlowly towards k, the Body 


like Manner, if A and B move towards 


©" Wne another, vig. a towards x, and s 

e owards v; when they meet, they 
8 ually urged 5 preſſed by 
another towards contrary Parts. 
1 if two Bodies A and ; attratt 
dne another in Proportion to their Quan- 


ities of Matter, 1 Moments in 3 
will 


riking againſt another, by its Force 


lotion, then that firſt Body's Motion 


* 


will loſe a Part of its Motion towards 
and the Body 8 will gain as much; 
bat is, 'B will bs urged by à towards x, 
nd 4 will be juſt as much repreſſed or 
rged the wx Way towards v by B. 
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wall beequal; forif a be double of 51 
will have double the Influence upon! 
that x has upon ; and conſequently x 
will move towards à with double the 
r of A towards B, and the Bodie: 
A and'y will be reciprocally/proportional 
to their Celerities. Whence ( as wil 
be proved in 6 Cor. 5 Prop, ) the Mo- 
ments ofthe Bodies will be equal; and 
in like Manner, in any other Proportion 
Tf l of A foB. 5 
10. Phyſical or natural Cauſes are no 
to be multiplied without good Reaſon, 
So if one Cauſe will produce a certain 
Effect, we are not to allow of two for 
. that Effet: If two Cauſes will do as 
- wellasthree,we are not toallow of three, 
and ſo forth. The Reaſon of this Maxim 
is, becauſe Nature proceeds after 'the 
ſimpleſt Method; for furely the Great. 
neſs, Wiſdom, and Glory of God is 
more conſpicuous in producing great and 
wonderful Effects by ent ___ by ma 
moin Means. * 
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: For | * 5 / ; 571 5 88 ; 
3 : 5 ? 5 5 a h 1 g : Ka Fl 1 : 
Tos Boe . 1 c0r, Fig. We: 


TN equable and uniform Motions of Bo- 
4 dies, if the Times be the ſame or equal; 
the Lengths or Spaces run through will be | 
proportional to the Celeritie n. 
| Le a Body in a given Time run 
through the Space AB with aCelerity, - 
repreſented by c; and in the ſame or an 
equal Time, let the fame, or any other, 
Body run through the Space DoE, with 
a Celerity repreſented by c. Llay the. 
Line A B will be to the Line Þ x (both 
being run through with uniform Moti- 
ons) asthe Celerity c is to the Cele 
ity l 
For if the Celerity c be double of th 
od ih Celerity c, then the Space AB rum {| 
through with the Celerity c, will be 
doudle of the Space DE run through in 
the ſame Time with the Celerity o- 
And if c be triple of c, then A B will 
be triple of Þ x: Alſo, it c be half ofc, © | 
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_ of Motion will bethe ſame or equal. 


then will, AB be half of px. And, univer- 

ally, whatever Proportion c bears to * 
the ſame Proportion does AB bear to 
DE. . W. p. 


Crollarien 


. m1 "ENCE, ifthe Times of Motion 


be unequal, the Spaces run 
through A B, DE will not be proportional 


to the Celerities c, c. 


It this be denied, luppoſe there be as 


AB:DE::C:c, Then ſince (by 5p.) 
the Times wherein the Spaces a 3 and 
Px are run through, are unequal: Let us 
ſuppoſe A 5j to be run through in a gtea- 
ter Time than Dx, and ſome Part of AB, 
as AF, Will be run through in the ſame 
Time with DoE: Wheretore( by 1. Prop.) 
There will be as A: DE:: C: c. But, as 
before, there is as AB: DE:: C c. 
Whence as Ar: DE. A: DE; ; and con- 


ſequently A 
2. It the Spaces tun through, be pro- 
portional to the Celerities, the Times 


For 


8 


= © 11 * 0 
Vox: if the Times be aid to be un: 


pe then (by 1. Cor.) the Spaces 
run thro” will not be proportional to the 


Celerities, contrary to Hypoth, 


PaorositION Us. 


nal JN w unife or . 17 the Cle in ities 
be equal; the Spaces run thro' will 
TY [7 preportional to . Limes of Moti- 
ind Suppoſe a Body run throughthe Space- : 
us s in the Time r, and another Body with _ 
ea- _ Celerity run through the Space 


a + 
” 4 : 
8 4 . ts * s - vn * n _ * 
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5, in the Time 2: Jay there will be as s: J 
me :: T: T7. i 
b.) PFor it r be Double of , then will sbe ' | 
„ as I double of 7; and if 1 be triple, or an half | 
c. Jof t, fo will s be triple, or an half of .. 
on- And univerſally, whatever Proportion : 
Ir bears to ?, the ſame. Proportion will. 
pro- r to g, W. w. vp. = 
mes FO | 2 


8 
\ 


= 3. 
A cola. 1 5 3 


FJENCE, if the Times be as the 
Spaces, the Celerities will be 
equal. 
This may be inferr'd from 2 Prop. after 
the ſame Manner as 2 Cor, 1 Prop. was 
inferred from 1 Prop, For we may 
eafily prove, that, if the Velocitiesbe un- 
equa], the Spaces 1 run thro” will not be 
proportional to the Times, which de. 
ohe the Hypoth, 


| PROPOSITION. I, 


7 beo. Fig 9 


N ned Motions, if the Cline, 
Wi be equal, the Moments or Ouamiiies 
ii of Motion of the moved Bodies, will 
e as their Owantities of Matter or 756 
19: Bodies themſelves. 
Let two Bodies A and 8. be both car- 


ried with the ſame Celerity c: 1 ſay that 
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the Moment of A is to the Moment JEM 7 | 
| as. the. Body Aa is to the Body 3. 
For if the Body a be double of the 


Body B, the Body & may be divided into 
two equal Parts, which moved both 
with the Celerity c, have (by 3 Max.) 
equal Moments, each whereof is equal 


to the Moment of B moved with the 
Celerity c: And ſo the moment of a 
will be double of the Moment of B. In ne 


Manner, if a be triple of B, may. w 


prove the Moment of A to be triple of 1 
the Moment of B. So allo, if a be half 
of g, we may prove the Moment of a to 
be half of the Moment of B. And univer- 
ſally, the Body 4 is to the Body 3, as 


the Moment of A is o * en of 
x B. W W. p. 3 ; 


Colani: „ 
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T ROM hence and 7 Max. if the m 
+” Bodies be homogeneous ; theis {| 
Moments will be astheir Bulks or Ma Jo 


* 


iT 


2. If the Moments be as. the Bodies; 


the Celerities will. be equal. 
. Ibis follows as, Cor. 2; Prop. 


PROPOSITION 1 
ES Fig. LOG 


TN compared Motions of the (a ame 0s 
equal Bodies, the Moments will be 
Proportional to the Velocttiess 
Let two equal Bodies a and n be 
moved, the former with the Celerity 
c, the latter with the, Celerity c. I ſay, 
as the Moment of A. is to the Moment 


14 of B, la. Is the Celery. C/ to the Cele 
t : Tit Lac" 


uppoſe the Bodies A and B 3 


pell'd by two ſeveral Forces, that cauſe 
them to move with the Celerities c and 
0. Since the Bodies A and B are equal 


in Matter, if the Force impreſt on A beg 
dAdudle the Force impreſt on g; the 
Moment of a will ( by 2. Max. ) be 
ö the Wet of 5 and ſo will e 


* C * 


the 


kn % Yay =>, EDD }® on 1 


1 


4 w „ 
the Celerity of A be double. of c the 
Celerity off. 185 

ſa like Manner, if the Force ime on 
Abe half of the Force impreſt on 83; the 
Moment of will be half of the Mo- 
ment of B, and c halt of c. And univer- 
fally, as the Moment of a is to the Mas 
ment ob x, ſo is the Celerity d ta We Ce- 
ans. e. W. W. op. 


AC vrollary: © x: 


.be IF the Moments be as the HR 
rity the Bodies will be equal. | 
lay, This follows as Cor. 2 Prop. 


of Lemma. 


F. ard be any Number of Ouanti: 
ties of the ſame Kind, the NG 
of the firſt to the. 4 is compounded of, - 
all the intermediate Proportions. So in 

three Quantities Az By C, there is 


8 N Ze in four 4% By c; D, there 14 
8815 and ſo forth. 


7 


This is a well known Principle 1 
Geometry... i 


PRO⸗ 


Coelerities. 


| PROPOSITION. ve. ; 


: Theor, Fig. We = 
TN 8 Motions, the Proportion: 
of the Moments i. compounded of the 
direct Proportion of the Bodies and their 


Suppoſe two Bodies B and b be car- 
ried, the former with the Celerity c, 
the latter with the Celerity c; and let 
M denote the Moment of B, and m. that 


of b. I ſay there will be 17 N 5 S. 


Let d denote a third Body a in 
Matter to the Body » ; but ſuppoſe it 
moved with the Celerity c of the Body 
b; and let z denote its Moment... Non 


(by preced : Lemma); — i$=- By R 2 but 
(by 4 Poop 7 b, aby; Prop.) 
- 5 7 2 =5- Therefore 3 1K f. 2 
- . Dy Da 
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| Cnollavier. 


T. Heer, the "Propoition of the 


Celerities, is compounded of the 


the 7 Proportion of the Bodies: 
That bs, 5 ae ==X = 5. 8 : 


For (by 5 Pro. 9 2 8 1K N where: 5 | 
fore —_— both Sides Z: 7. , you: will 


EA N | 


3 B 
2. The 8 of 5 Bodies; 
is compounded of the direct Proportion 


of the Moments and the reciprocal 1 | 


portion of the Celerities : . 
Tinly 4. 


For (by 5 Prop. ö - is = PEP whence 


AI. 


6 


by dividing 55 The there, is 7 


6 =" 


3. If the. Bodies be homogeneous; 


tie Proportion of hoſt a will 
. 


direct Proportion of the Moments and 
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be <olpouaded of the direct Proportion 


of their Bulks and Celerit ies. The Pro- 
portion of the Celerities, will be com- 
pounded. of the ditect hroport ion of the 
Moments, and the reciprocal Proportion 
of the Bulks: And the Proportion of the 
Bulks, of the direct Proportion of the e 
Moments, and the reciprocal Proportion iſ? 
of the Celerities. As is evident from 5 + 
Prop. and 1 and 2 Cor. and 7 Max F 
| 4. The Moments N, n of two Bos 
dies 3, 6, are as the Rectangles or. Pro- 
ducts B X c, b x c of the Bodies multi- e 
plied into their Celerities c, c: And if 
the Bodies be homogeneous, asthe Pro- 1 
duds oftheir Bulks into their Celerities: 
As is evident from 5 Prop. Hence, 
5. The Momentof any Body may be- 
conſidered, as the Product of the ſaid F 
Body multiplied into its Celerity. _ 
6. If the Moments of two Bodies be 
- equal; the Bodies will be reciprocally 
proportional to their Celerities, And on 
the contrary. 
For if M be = : ; Since ( by 4 Cor.) 
as 15 2 M z n;; 0 x6, then is e.. = 
6 X 65 | 


N 


Kc, and. „ 48 B: br C & 
ind on the contrary, it there be as 8: 
: c: c, then is B X C = xc. and 


|, (by 4 Cor.) M in. 


The Velocities of Bodies are as 


„ applied to the Bodies, hat 


„as, the Quotes reſulting oY the 


oments divided 8 Bodics, 
Teng I Cor.) S oy i= X 7 3 


conſequently | as is 
tice, 5 
8. The velocity of a Body may 12 


nlidered as the Moment "applied to, 
divided by the Body. 


). Bodies are as their Moments a ap- 


ed to their Seen 
For (by 2 Cor.) 5 5 5 aens⸗ TJ 2 
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E conſequently as B: B:: 8 : =, a 
10. A Body may be <a dered as us 
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portion 7 the Times and Celeritiet. 


with the Celerity c in the Time x, 1 
the Line s another Space run thro' wi 
the Celerity 1 ins the Time 7:1 ſay the 


will be vx S. VV 0 
Lem. 5 Prop. Yi FN E. but 


e 
with the ſame Celerity c, theret 


1 - Prop ) is E=L, whence — 


58 f. W. w. D. 


(24) 


PrRovoSITIO N VI. 55 


Theor. Fg. 12. 


IV. anos: Motions, the Spaces l 
through are in à compound P 


Let the Line s be a Space run th 


Let x be a Space run thro? with 1 
Celerity c in the Time 7 Then 


cauſes od F are run thro” in the {at 
Time r, therefore (by x Prop. 


. 
3 Again, becauſe x and s are run ti 
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dw 4 
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1. The Proportion of the Tunze is 
ompounded of the dire& Proportion of 


Wie Spaces, and the reciprocal Pro 7 705 
2 % the Velocities ; ;that-is, 5 3 iS==X; 8 
ng For 2 by 6. Prop. YE is be * S. 
1 > C 0 
T erefore by On" by 25 1 is - = 


| gn SR, X 8. 


2. The Celerities are in the direct 
Proportion of the Spaces, and the reci- N 
{ procal Ws the Times; 3 that wy Wo 
8 

is N 


but. Tbist is 3 from 6 Prop. after the -I 
the fa lame Manner as 1 Cor, 7 4 
rp. ¶ 3. The ſpaces run thro” s, 5, are as 
run tithe Products c x r, cx of the Celeri- |} 
therel ties and Times; as is evident from 6 Props |} 
+ MAnd fo any Space run thro' may be con- 


ce 7 Miider'des the e of the e Cclerity| into - 
the Time. i. 


4 J I 


: Col ; C ; IS | 5 5 ; : * 


1 Whence asc rex: 


| x 7 3 1 5 | / : 

A. If the Spaces be equal, the Cele 
Fities will be reciprocally proportional 
to the Times; and on the contrary. 
For if s be I; then (by 3 Cor.) is 
e T= c xt, and conſequently as c: c: 
2: 1. Ard if there be as c: c:: = 
then is cx T= At, and ſos =s. _ 


J. The Time is as the Space e applied 
to the Celerity. 


R 1 
riley x Cor. ) A SEEN Sand: 
For (by 1 Cor.) + is Xx GE 


| Whence as T: 1: = | 
6. The Celerity is as the Spac ap: 

plied to the Time. - 
For r (by 2 Cor.) = is 5 


— -.Þ ROPOSITION 5 


5 Theor. | 


— 


15 » uniform ; Mating: io Maran! a: 
as the Produtts of the Bodies and 
© Spaces applied to the Times; that is, 
W the Bodies” Moments, Pacer, and 

Ane 


— 


M* n: 


. 


5 * Ts * „ 
Times hong 4 Aively denoted by 3, B 


u, n; s, 5; T, t; as before Where bs, a 
2 


| Xs 
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radu cov Pro 72 = is 2S= = 
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briefly 


BS 


ſtrated thus. 


Pe 


A Seh: 


82 
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7X5. ey G's «Cn. . Prop, ae C2 
c :: 8. . PER: = = 3, 

M 85 BS 4 6 

werbe is I Ar- — . 
BS 4 5 DI. BF. 
* ==; Whence ann. Be 
W. W. D. | 


By 5 Cor, 5 Prop. Mis As ><: But 
18 re Dp) cis as 4. 


There 
 fors: 


THE 1 Thing may de mate 

expreſſed thus; the Mo- 
ment is as 4 Product of the Body and 
Space applied to the Time, that is, M is 


as T; and very a demons. 5 
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8 5 3 I 5 . 
"Tore oe (4 being put ſafe Ju . as * * 


i 5 5+ Corollary. © 


Hence, if the Times be equal, the 
Moments will be as the Produs of the 
Bodies and Spaces. 1 — | 


| PRorosrriON VIII. | 
5 , Ibror. Fig r3: 


vs there be, in a void "Ps 2700; fol 
or perfectly hard Bodies, free from the 
Action and Influence of all other Bodies; 
and ibe one ſtrike directly againſt the 
"other, whether that upon which the Stroke 
is made be at Reſt; or moves inore ſlowh 
Fowards the ſame Part, or laſily towarus 
Abe 8 e with a 2 Motion or 


—_— yy — — — 2 


lo. 


trary Way towards p with a. ſmaller 
Quantity of Motion. Then the Body b, 


can b move faſter than B, there being 
(by Hyp.) no Elaſticity, nor any other 


VV 
Let the Bedy » moving towards ? 
ſtrike direaly upon the Body b, either a 
Reſt, or moving towards x with leis Ces. 
lerity than that of 5, or moving the cons. 
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when ſtruck by the Body 3, will move . 
towards E. But 6 cannot move > ſlower, | 
than z, by reaſon of B:following it; nor 


— rt ovy ire es Hae, I Fs tn, 


Cauſe to ſeparate: them when met. 
Therefore the Bodies x and b, after Colli- 
ſion, will both move clole together 
towards z, with: toe MG Degree of: 


Velocity.. - ; YEE 
brorosir, rox D.. 
F. in a. * Ss ace, ro b el 1 
elaſtick Bodies ( free from the Influence i 
of al other Bodies) ftrike directihj tbe ene 


againſt the other; their relative Velocity;, i 
Her the Hiroke, will be equal to their re- | 
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SO Nboeiy 55 the Stroke nd 


conſequently” the Bodies, after Colliſion, 


chill recede from one another with te 8 
Fame Velocity where with they approach'd 


before. . 


For in 1 Bod ednet they meet, 
the compreſlive Force is (by 8 Max: ) 


© equivalent to the relative Motion before 
the Stroke: But in perfectly elaſtick 


Bodies, the compreflive Force is (by 


z Def.) equivalent to the Elaſticity or 
8 reſtitutive Force. Therefore the relative 
Mbrion before the Stroke, is equivalent 
0 the reſtitutive Force after the Stroke: 
And this relative Motion is the ſole Cauſe 
ofthe relative Velocity before the Stroke. 
Now, if there was no reſtitutive Force, 


the Bodies, after the Stroke, would (by 
8 Prop.) move cloſe together with the 


ſame Velocity, without any relative 
| Velocity: But the reſtitutive Force 
makes them ſeparate, and tecede- fram 
one another after the Stroke, and ſo 
creates a new relative Velocity, whereof 


the ſaid reſtitutive Force is the ſole 


mw rr — 


A - Therefore be relative Motion 


5 | "before 
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5 „ 0 31 2 45 
| before tlie Stroke, and the .reftiturive 
„Force aſter the Stroke, being, as before; 
equivalent, and the fole ' Cauſes of the 
| relative Velocity before and after the 
Stroke, it is evident (from 2 Max.) that 
„ I the ſaid relative Velocities are equal. 
And conſequently the Bodies after Col- |} 
e nion, will recede from one another juſt - JF 
k as faſt as FRE de before. w. w. De 


j 


PROPOSITION: > 


ITbeor. Fig, OY 


TX 10% Bodiet, moving (in 4. fer 
Space) either Towards the ſame or 
contrary Parts, ſtrike direfly the one 
7 the other; the Sum of the Motion: 
or Moments toward! one and the ſame 
Part, will be the ſame, after the Bodies 
rike, that it was beſore. 
Let 3 and h be two moving Bodies; < 
and let c be the Celerity of B, and c tat 
of ö; alſo let m denote the Moment ü 
loſt to B, and communicated by s to b * 
he * „„ 
| * Cſs. | 


p14 woos” n _ 
** * 9 * 7 rr 
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1 32 7 5 
7. Caſe. Suppole the Bodies nb, both 
4 move towards the {ame Part x, before 
the Stroke. Then (by 5, Cor. 5 Prop. 
Rc is the Moment or Motion of B to- 
wards x, before the Stroke, and bc the 
Motion of “ towards x; whoſe Sum is. 
Bc + bc: But aſter the Stroke, the Mo- 
tion of x towards x is BC n, and that 
of b towards x is bc + m; whoſe Sum: 
is xc bc, as before. f 
2. Caſe. Suppole the Bodies B, ö, be. 
fore the Stroke, move towards contrary. 
Parts, vig. Btowards E, and b towards p: 
Then ( by 5 Cor. 5 Prop.) Bo is the 
1 Moment or Motion ofs towards E, and 
(bc the Motion of b towards. o, and 
o) - b the Motion of ö towards E; 
that u, = bc is the Sum of the Mo- 
tions towards ꝝ before the Stroke. But 
{ - aſter the Stroke, the Motion of 5 to- 
Wards x, is 3 =74, and that of btowards 
1s * n; whoſe Wy ls EASY 
1 2 Beers: 1 
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1 4 Keie 8 
to- Tr, b the e Body b be at Reſt velots the 
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1 is. Wſequently bc 0; then the Motion of 
lo- the Body v alone towards x, before the 
Stroke, is the whole Motion of both 
Bodies B and & towards aſter tne Stroke. 
Becauſe, in that Caſe, BC be. $3, 


ac IE oe + n B C. „„ Py 
ProposirION wo 


Probl. Fig. 13. e 


another, 
Thattwo ach Bodies, 1 Stroke; 


which, ſuppoſe the Body B move with 


a greater Motion, and the Body “ with = 
a Tels, towards the — or contrary ||! 


555 88 8 Fartss 
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Stroke, that is, if e be =o, and con- 


[re nm the Gautier and Mo- : 
tions of ſoft and perſectly bard Bo- 
dies, after they . drrecti) one aint : 


will move with one common Velocity, 
is evident from 8 Prop. to determine 
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Parts; and let c denote he Celerity of 
v, before the Stroke, and c that of h. Now 
ifs and b move towards the ſame Part 
x, the Sum of their Motions towards 
that Part, before they ſtrike, will be 
Bc'+bc; but if towards contrary Parts, rok 
Viz. B towards E, and b towards p, the i ill 
Sum of the Motions towards E, before 
the Stroke, will be ns c = bc. But ( by 
10 Prop.! 'the Sum of the Motions to- 
wards the ſame Part, is the ſame before 
and after the Stroke. Therefore the 
whole Motion of the Bodies towards E, 
after the Stroke, (is Bc + bc or B= c 
according as they tended towards the 
ſame or contrary Parts before the Stroke 


Therefore (by 8 Cor. 5 Prop. 134 


B 
or 1 bh will give the common Velo 


1 city towards E, after the Stroke. wag 5 
If the Body & be at Reſt betore he 

Stroke, that is, if c be o,; the com- 

mon Velocity of the Bodies, er the 


cke. will be 50 B B$4* OS oa 


„„ t 35 5 | 
ol Tithe Bodies ꝝ and b move towardscon- 
rary Parts, with equal Motions or Mo- 


B C- 
nents; then will n be O, that 


„ their common Celerity, after the 
Stroke, will be nothing, and to they 
ill both reſt. 

Therefore, if the Bodies B, h, be given; 
nd alſo their Celerities c, , before the 
troke ; the common Celerity, after the 
troke, will eaſily be found. For Inſtance, 
ppole B= 3, b 2, C 7, 53; 
nd ſuppoſe the Bodies move both 
wards E, before the Stroke; then is 


C$be a= 65 the Degrees( after . 


B + 5 
he Stroke) of the common Velocity to- 
ards E. If B, move 8 1 Ways before 


he Stroke; then is "= 270 the 


Jemmon Velocity { after the Stroke) yet 
. dwardse, becauſe Bc is more than be 
The Moment at each Body, after the 
the: troke is had, by multiplying each into 
ene We common Vas 5 8s 15 evident from 


Cor, 3 7 


. „ / 7 
NY ö a 5 — , of 1 8 
. , \.- . * * > 
7 op TY 8 Is 
ou - — — — — — 
, n 
3 1 ' ; 4 * 


*. 
" * — 
* » 
1] 
4 
{1s 
i vs 
. 241 
AT 
9 
1 
* % i» 
. x * 
i-- A 
"WH 
+ [a 
© 
= by bel 
*M 
& 4 } 
by 
„ * 
7 1 1 
/ = 
: j 4 
: js; 
4 8 
. 4» 
8 1 
| '= 
' 
"KY 
: \| 
F 
: ” 
} 
i 
1 1 6 \ 
oo * 
1 
11 
* » i 1 
" 1 k *} 
Fa 
6 E & 
7: 
- $I. 
— 3 458 
«1 Wh 
5 +. 
of 4: 18 
1 1 
1 
f any E . $*\Þ 
\ 1 
3 
« 3 V ( 
9 — 1 
T4 
* F 7Y 
1 
. . x 
= 7 
34 
45 
14 
+138 
o * 
F345 
, A 
\ - 4 
1 
; : 3s 
— 


5 erer *.. WW wth * 5 2 
+) py c: --- ——— —— 4 — 


4 1 1 
. ; 1 8 "on = 3 BT 
88 a —— — — N 
2 tha —— — — ee * n 
2 rr . net 6 
— . e * ＋ 4 a - N af "4 — 
=. * 2 ie. * — ai — Py 
4 _ * 


. —————————— 


— - . 


— — — SO 
* 2 7 A 4 S * - 


— — — * 
A r IN ie ern a ne te 
. : — T - —— 

* — ' * 5 — 
4 
* 


3 . — - — — 
2 


— — — - 
— — 
* „ Bs 
— . * 
— 


bo 2 ne 


« 
ee — . r rin 


— == — * . FIN Aa me. — 
— waa — 
* * * > wo 5 — — 1 « ; 
- 
* 
- ; 


2 C—_ ᷑ꝛ 
IG: r En 

— . 2» 

—— — 4&7 


— 
* 6 


— 
4 
- 
* 
1 
1. 
. 
0 
\ 
' 
* 


— nee —— 
2 —_ 
- 


(#) 


Tabs Fig. 14. | = T9 1 


F 1w0 Bodies B, b, move both: to- 
Wards the ſame Part E, B With a 


3 Motion, and b with a [wifter ; o. 


the Body'b towards x, and B toward; 


- the comrary Part v, with equal or un. 


equal Motions: Then in both- Caſes, th 


relative Celerity of theſe Bodies added / 
10 the Celerity of the Body B, will gull 
tbe Celerity of the Body U. d 


The firſt Caſe is evident; Seca the x 


relative Celerity in that Cale, i is (by 20 C 


Def.) the Difference of the two ſimple c: 


Celerities; and the Difference of an be 
two Quantities added to the leſſer give D 
the greater, 5 
uin the ſecond Ciſe let © denot | aft 
The Celerity .of the Body s, and c tha w 
of the Body b,; then (by 20 Def. ), c + /0! 
is their relation Celetity. Now if wall x 
"conſider the Celerity c, as a poſitiq ca 
Quantity, the Celerity c-being the di tai 
rect — Way will b 1 negative one Sti 


* 37 3 EE 
and foe + 0 Aalen! to — <gives 4 cthe Ce: 


PaorogitiON XII. = 
| 7 _ - Full. Fi 19. 14. 1 
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y one very another. 
1. Suppoſe two perfectly elaftick Boz 


KE before they ſtrike, 8 with the 
. c, and b with 6 Celerity 
Whence the relative Celerity, 
betdte the Stroke, will ( by 20 
Def. ) be -c. "Therefore, fince (by 9 
Prop.) c s is alſo the relative 9 | 
after the Stroke, as well as before; i 
we put x for the Celerity of B, and's 
for that of , after the Stroke, and leave 
x undetermined to theSign + or , (bes 
cauſe though b, aſter the Stroke, muſt cer- 
tainly move towards x, yet 5 after the 
Stroke may move either towards ꝝ or v) 


* ot the Body b. Tacks Tar | 


elaſt ick Bodies, after they ſtr; ibe dir 4 | E | 


dies B, b, move towards the ſame Part 


we il Have x PE cc = . by pre- 4 
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| cel. Lem. For Inſtance, 1 f 
aud 3 j; then c- the in won Ve. 
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locity, after the Stroke, is either 2 or 8,8 
according as the Body , after the Stroke, 3 
Wo moves towards x or p; and + 3 1 2 
= - as 5, alſo — 3 +885. © 
i Now the Motion of 5 towards x alter 5 
wal the Stroke (by 5 Cor. 5 Prop.) is B x be 

with an undetermin'd Sign; and the be 
Motion of b towards x, after the Stroke, tl 

8 (% =) bx + be — bc: Andſo the _ 

| Sum of theſe two Motions, or the whole In 
- Motion of B and b towards E, after theM c 
| Stroke, is Bx +bx +bc — bc: But the. 
| whole Motion towards E, before the 

Stroke, is 3 c + hc. Therefore (by 10M Be 

Prop.) is x * +bx+bc= be= R 

be: Whence 5 A2 8 
And ſo * EEE — whi ch Ce. 21 


. lerity * (of the Body B after the Stroke) 
will 95 either poſitive, and ſo towards i, + 
or elſe negative, and ſo towards p, accoi-· 
ding as BC þ 2 004 is More of t Tels than St 
. os uu 5 pe . Wo" 
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5 1 7 . 5 = 43 p 2 


= 5 — - 20 + c—c) = RC 

Wherefore, if two perfectly elaſtick 
Bodies B, b, moving to the ſame Part x; 
be given, and alſo their Celerities c, c. 


their . Celerities x, 2, after the Stroke; 


_ "B+b — — 


the c = 5; then is x ( 
21 +20 —1 
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10 Body B, after the Stroke, moves yet to- 


.c + wards = (by Reaſon of the poſitive Sign) 
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| Again, the Celerity of ö, aſter the 
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before the Stroke; it will be eaſy to find: 
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and to what Parts they tend. For 
ole lyſtance, ſuppoſe B = 3,b= 2,c= 7; 


OF, 14 m—_ 4 2 NE 2 8 8 Pg 3 DH 
the T ) = +5, that i, the 


with 55 Degrees of Celerity. Againz 
bis (= 220 d aa $1909) 
» ; Þ / 4 | SE” ; | 3 | DL . 
ds 577 75 that is, the Body b, after the. 
tha Stroke, moves towards x with 7 ; Dex: 
N grees of Celerity. And the relative 
Neben en, 
e n D 2 * 1 equal 


| 40 * | 
equal to 7 = * relative velocity be · 
: fore the Stroke, as it ſhould be. 
Ik x be = 2; 52 5, Iz, 68: wb 
then * EEE343220 2) 


2. En | Wherefore the Sign of 87 or x 


5 being negative, the Body x, after the 


a Stroke; Waser backwards towards D with 


is 2 BC: bc Bc 
q 8 * , 1: Again, (= r 5 


+ 85: Wherefore the Body b, alter 
6 ens moves towards E whos os ; 


W 


2. It the elaſtick Bodies, B, SH fore 
the Stroke, move with the Celerities ©, 
towards contrary Parts, viz. B towards 
E, and 6 towards p; their relative Cele- 
rity; before the Stroke, will be c + c. 
5 Therefore (by 9 Prop.) c + c will allo 
be their relative Celerity after the 
Stroke; and if we put x, 2 for their 


Ving the Signs both of x and 2 undeter- 
mined, there will (by preceed. Lem. ) be 
x + C'F © 2, Now the Motion of 3 
V 8 


BTS hes bo: 


ſimple Celerities after the Stroke, lea · 


. 0 


. 6 4 * ; 
townnh alba the Stroke, is Bx, and that | 
of ö towards E is (S EX T be + 
b c ;. whole dum BK TU N e A be is 
(by 10 Prop.) C- bc, the whole 
Motion of 5 and b towards E before the 
x Stroke. Whence B & T b x is =Bc — 
ne c- 2c, and * the Celerity of B; af- 


AAA : p 
th | ter the Stroke) = " BT 25 poſi- 


3) tive or negative, according as Cis more 
or leſs than bc 2 be. 


rer Again, 2 (the Velocity of h tes the 


be | OY 15= x + CT = — — r 
bo 4 BCS Bc — Ä | 5 

; "Views: in the Caſe of two perfealy- 
elaſtick Bodies B, ö, moving towards 
contrary Parts E, v; 'the Bodies them 
felves, and their Celerities C, c, before 
the Stroke, being given; we may eaſilß 
find their. Celerities * E, aſter the 
Stroke, and to what Parts the Bodies 
tend. For Example, ſuppoſe 53 = 33. 
b= 2, C 75-.C = 5: then is : 


( e =) — 2.5: Therefore - 


D 3. 5 thee 


12 42 L = 


the Body » before the Stroke, moving 


towards x with 7 Degrees of Velocity, 
will after the- Stroke move towards the 


_ contrary Part p. ( becauſe "m the negative 


Sign before 2 = ) with 24 Degrees ot 
5 


Velocity. Fan rg 2 1 T4 Bþ6 


*9 therefore the Body b, after the 


21 


| Stroke, will move towards t with 
97 e Waere . 
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. 4 1. JFthe the elaſtick Body! v move bond 5 
before the Stroke, and the other Bo- 


dy bbeatReſt; then is c = o, and conſe- 
3 En be. 


quently * RV "BEE , and. as B 904 
B=b +: c: X. Again, ſince c is =O, 


| therefore i is 8. 2 5, and as 5 4b: 2 


* C E. Hence, if B be =b at Reb 


then is * * (B) 0, "that is, B, 


2 B = 


| tkerthe he Stoke, eſs; an 2= (238. 0 
| . n 


| Parts before the Stroke: 
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or unequal + move towards contrary Parts 


- 43 
e, that in, 1 aſter ah Ho; moves 


towards 2 with the Celerity that BY had 5 
before the Stroke. 


2. If the elaſtick Lodies 1 B anc 1s: by- 
equal, and move towards contrary 


( = =) =; and 2= (TREE) 


+ el "that is, aſter the Stroke, the Bo- 
dies B, b, will move towards contrary 
Parts with interchanged Velocities, 


vis. B, after the Stroke, with the Ve- 


locity of h before the Stroke, and 5, at- 


ter the Stroke, with. the Velocity of. B: 
before the Stroke, 


3. If the Bodies By b, be equal, : 
and move towards the ſame Part before 
the Stroke, b going before with the Ve- 
locity c, and. B following with a Srea- ; 


L 2b<ct 


ter vane e; 5: then is * = r BT = 
45 A — þ 1 
58) f e. 5 See! 


4 It the Bodies B. B, gy EEE 010 
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Then i 18 „ = 5 


_ 5 — S _ — 4 3 — - 4 ” — — "a - 
„ * — — > wo - 2 2 * v1 - - 4 L 
8. 44% $497 me 22 — 4 \ G 21 * - * ally = ſo — * 5 
—— wr ade WU r 2 „ jo — > has 3 * 1 + — - a >> a , 7 

— — — — —— 2 : ———— 2 — SEE py = 5 _ 

— 4 — — — — . — —— —— — k 
————— * - ab Gas iter — — — OT —_ 4 12 2 2 * = — — — — 

— — : — 8 : q =— * * * . : 
EE 7 A 2 * TORE ws —— —ͤ—— ” N * _—— SS — * 
K — 4 0 i 
Pr 
4 

» 


: 
f 
A 


4 
| 
44 
. 4 : 
| Þ 
4 t 
11. 
j 
4 ſ ; 
1 
TP 
by 1 
1 
11 
i 
[1 & | 
F. 
| 
| | 


- 


before the Stroke, and there be as B: 
bi: e: ; then is 3 c, that u, the 
Moments or Motions are equal; and 
. ( BEC C _ ABCE1bC., - . 
e neee . 
| 3 | _ + one 2 £Þ*'B c 
2c, and (= "FR TE 
c Pa Soma 
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0 FF a Body A move uniformly in the right 
+ Line A B, whilſt the ſaid Line AB, 
moves unijormly always parallel to itſelf, 
keeping its Extremity A in the right Line 
4A and the Parallelogram A B DC be- 
ing completed, if the Velocity of the Bod) 
A in the Line & B, be to the Velocity of the 
Dine A B itſelf, as A to A O: Then the 
Body A by this compound Motion, will 
really- deſcribe the Diagonal a D in the 
ſame Time that it deſcribes the Line a 3; 
or that the, End. A of the Line. a B di- 


* 


ſcribes the Eine A C, 


FJ 
When the Line A B comesto any other 
Situation a b, let g be the Place ot the 


4 


7. a 


— — 
* 


Now, ſince the Spaces run thro? in the 


are AG or ag and Aà or G g; therefore 
(by 1 Prop.) as is A0 to Aa, ſo is the 
Velocity of the Body 4 in the Line 4 B 
to the Velocity of the Line A B, that 


ſame Time, by the Body 4 in the Line 
A Bora b, and by the Line A B itſelf, 


— 


Body 4; and draw g & parallel to 4A c. 


1 (by Hyp.) AB to Ac. Whence the 5 


Paralellograms à & and CB are ſimilar: 


Therefore the Point g is (by 26. 6. Eucl.) 


( lince the Point g was taken at Pleaſure, 
40 being taken in any Situation parallel 
to AB) the Body A will always be in 
the Diagonal, A D. And that it : will 


deſcribe the Diagonal A D in the ſame 
Time that it deſcribes the Side A B, or 


that AB deſcribes A c, is evident; be- 


cauſe (by Hyd.) the; Velocity of the 


Body A in the Line A ; is to the Veloci- 


ty of. the Line AB ds A B to Ac, and 


conſequently (by 2 Cor. 1 Prop.) in the 
ame Time that the Body 4, moving 


. 5 
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— * . 
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Er. 5 46 i 
A B; deſcribes as, in the fame Tims 


min 
| & deſcribes a c, and at the End of the 
tai id Time coincides with c . FS i: 


18 coolan. Sin 


pence it is evident. that, if a Body 
a be urged by two Forces together, 
the one acting in the Direction AB, and 
the other in the Direction A c; the Force 
acting in the Direction Aa B will not at all 
hinder the Motion (by the other Force) 
of the Body «x towards ep parallel to 
A B, nor will this Force in the DireRion 
Ac hinder the Motion of the Body A 
ee BD Cm to AG EE. 


. 


Pa * O P 0 s I TIO * Xl "of 


men. Tig. 1. 


1 4 a | Body a have tio Ener 1 
upon it together in different Direction; 


by which Forces acking ſeparately, it would i" 
land deſcribe the Sides A B, A e 
4 3 ABD in 1 Times 
1 95 


— 


„„ 7 
y (by 1 Prop. ) with Velocities as A B 
\ C:-1 ſay, that the Body a with, theſe 
ws Forces united, will deſcribe the Dia- 
ona! A D, in the ſame Time that it would 

wicribe A B, or AC With the one, or the + 
ther of the ſaid Forces acting ſeparate- 


* 


| Suppoſe the Body A could deſcribe the 
1er, Pide A B, in the Time r, with a cer- 
ain Force u; and in the ſame or equal 


bree Time, the Side Ac, with another 
t all Force x: The Force N acting in the Di- 
ce) Nedtion A c, is (by Cor. 13 Prop.) no 
to mpediment to the Bodys Motion to- 
tion N vards BD, ariſing from the Force ; the 
AH ody therefore will be carried to the 


Line B D, in the ſame Time r; whether 

be Force x be impreſt or not: There- 
ore at the End of the Time r, it will 
de found ſomewhere in the Line ; p. By 
he ſame Argument, it will at the End of 


onrſe Hof the ſaid Lines g; D and ; 
nd ſo by the Forces M and N united, cr. 


Diago- 


be Time T be found ſomewhere in c p35 _ 
ud therefore of Neceſſity in the Con- 


be compound Force, moves in the _- ſ 


—— — : 
Y - . Jt OC Yraee— err ere EI are tapes ci. —— — — 5 22325 - — 
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A B, A Cc, AD are proportional to th 
to the Moments or Motions in A B. 4 
Ap; and theſe Motions are (by 2 Max, 


compound Force, acting in the Dired 
ons A AC» AD. Hence, 


aN 
— — onnmmnm . = 0B Roots x} GS LES SPE 


Fans ab 


Ah 45 7 
ted * Wherefore the Veloch 


ties in A B, A D, AC, Will (by 1 Prop.) 
be as i A B A D, AG 


C orollavies. 


HE Forces M, N, and the con t- 
pound Force reſulting thenceM** 
alſo the Motions, and Velocities ariſig tt. 
from theſe three Forces reſpeQivelyM"* 
by which the Sides a B, A C, and ti b 
Diagonal a D may be deſcribed by th 
lame Body in equal Times, are propa 8 
tional to, and conſequently may be ei.“ 
pounded by the laid Sides and Diagy 28 
nal reſpectively. 4 


For ( by 1 and 14 Prop.) the Ling 


| Velocities in A B, Ac, AD; and thiek 
Velocities are (by 4 Prop.) proportion 


proportional to the Forces di, N, and tit 


N 


2 


75 49 TY „„ 
2. If the Diagonal 4b and Side AB be 
equal; the Velocity in 4 p reſulting 
from the compound Force, will be 
equal to the Velocity i in AB reſulting 
from the ſimple Force in a 83. 
3. Any Force or Motion, though i in 
rell ever fo ſimple, may be conſidered 
as compounded of other Forces.or Mo- 


il tions. Thus the Motion as ad ( Lig. 
. 16.) in the Diagonal a Þ of the Paralle- 
pr lograms CB and FE, may be reſolved, 


into the Motions. as AB and ac in the. 
Sides ABAnd A C, and alſo into the Mos, 
tions as A E and A F in the Sides AE an 
Ar. And on the contrary, two Forces, + 
as A 5 and Ac, urging in the Directions 
a3 and Ac, are united equivalent to 
one fiogle Fi Force as AD in 1 the Dieses 
A D. | 80 a 


| Theor, Dig. 27. 


AB in the, Direction AB, by which. 
in a certain Due it would unifornily de- 


— — 


| | PROPOSITL LON *. 18 3 * 


F. a Body, in A be urged by a - as 5 


E foil 0 


1 
5 


"F” 30 «i 
foe the Lin AB; but really in the ſam 
(Time. deſcribes the right Line AD: The 
ſaid Body is alſo. impell d in 4a, in the Di 
rection a c parallel to the. right Line 55 
Alba joins the Points B- and p, by Jon 
-Other Force as A c, equal to a bd. 

For if Ac be not the other Force in 
the Direction A C, whereby the Body ir 
A is impell'd; it will mer ſome other 
Force as 4 x, in the Direction A c or A k, 
or as Ar in a different Direction A +, 
' -Camplete the Parallelograms 5 AC, 
AKT, BAFE, and draw: the Piago: 
nals Lk, its... | 
 Foſt, let the other Force be ax in 
that Birection; then A D (by Hyp. )isreal. 
Ty deſcrib'd by the Body,in theiTime that 
AB. would have been deſcrib d by the 
Force AB; and AL (by 14 Prop.) is 
alſo really deſcribd in the Time that 
A would have been deſerib'd: There - 
fore A p and AL are both really deſcrib d 
by the ſame Body, in one and the lame 
Time. w. I. A 
+ : -"WBeconty, it ax be the Uther bores in 

the We AF, by Which the Bod) 
* 10 


* 
© F 
*% 


* 1 


0 51 15 : i 
in a is  uiged ; the Diagonal 4 E 8 
either be Ediserent Eine from the Dia- 


this and be of- different Length : Then 
W juſt as beſore (by Hyp. and 14 Prop) an 

> in and AE will both really be deſcrib d by 
y in the Body, in one and the ſame Time, vis 


gonal Ap; or that Line will fall upon 4 


ther in the Time that A 5 would have deen dez 1 


Ak. ib d ee AB. w. 1. A. 
4 Schohy, Fig. ED 8 
157. As und A's be two right Linz} 


K in making any Angle at a, and ſet 4 
real. ody in A be impell'd or orged, at the 
that ame Inſtant of Time, by two Forces in 
 theſithe. Directions A B and As; then it is 
.) Plain, that one of the ſaid Forces may be 
that o adjuſted and proportioned to the other, 
here · Ins to make the Body move in any. Di- 
rib'd ection AC N AB Al AS! N 
lame VVV 

rce in 4, 5 5 
ö 55 


11 32 g 


erorestzicn VI. 
Prall. Fs. 19. 


To 0 RENEE 1 Direction: ey Cele | 

rities, after the Stroke, of Bodies - t 
Iviking one another obliquel. 
. Let two Bodies a, B, move in the f 
s Tight Lines AC) B O, that incline to one 1 
another; and let A c, Bc expreſs the t 
Proportion of the Motions of theſe Bo- il * 
dies: Let the right Line x c N repreſent b 
2 Plane which the Bodies touch in the i 
Point of Concourle c; to which Plane il © 
demit from A and g the Perpendiculars iſ * 
AB: and. BF, and complete the Ke. 1 
Aongles E.G, F H. 82 


I be Motion as 3 the Body an 
the Direction 4 c, may ( by 3 Cor. 14 t. 


Prop.) be reſolved into other two Moti- if p 
ons as A E and A & in the Directions at B 
and A 6; Which three Motions are (by 
4 Prop.) as the Velocities; and conſe- 
quently the Velocities are as A c, AF 
A Ge Therefore the Velocity as Ac. bf ih 

toe We 


, 2 : 5 Z 
i 1 * . 
Z3 
Fc -- .c 
1 "I 2 4 


the tin 3 'A S 25 be reletied FRY 
the Velocities as A E, A 6, in the Di- 
tections A E, AG. For the ſame Rea - 
lons, the Velocity of the Eody B as 
in the Direction Bc, may be reſolved 
into the Velocitiesas BF, ; Hin the Dis 1 
rections x r, * R. But a & and B being 
the parallel, the Velocities a G, B H, in th 
Directions AG, BH, do nothing to make 
the Bodies approach and ſtrike, and ſo 
Bo. are not at all concerned with, nor altered 
by the Stroke. Therefore the Veloci- 
the ! ties, wherebythe Bodies meet and ſirike 
one another, are only thoſe that are as 
AE or G O, and BF or h in the Di- 
Re- bections G and He Therefore the Bo- 
dies 4 and 3 ſtriking directly againſt | = 
one another with the Velotities 6 C and © | 
H, their Velocities, after the Stroke in 
the Line R o; may be determined by 11 
Prop. if they be ſoft or perfectly hard | 
RF 12 Pup. ittheyt be perfectly. MM 
ic $i 
Suppoſe then cx Was thus found too | 
be as the Velocity, and conſequently as = ©.Wil 
tg. Force - of 1 So 5 ie $i 


; i. 1 
. AN 


en C * Gr "tor ths: Stroke: 
ſince, as before, the Force in The Body 
A, of moving in the Pirection a d or 
EC with the Velocity a 6, is not alte. 
red by the Stroke, produce E C till x 
de c, and complete the Rectangle 
LM; the Body A, after the Stroke, will 
Las js evident from 14 Prop.) move in 
the Diagonal cx, Vin Velocity as c N. 
In like Manner, if ( by 1x or 12 Prop.) 
we find the Velocity of the Body x, 
alter the Stroke, to be as ac. in the 
Line 6 x; its true Velocity and Directi- 
on, after the Stroke, may be determi- 
ned, by making cs = Ec, and com- 
pleting the Rectangle as: For then the 
Body B, after the Stroke, will runin the 
Dia — CR, with a Velocityas CH... 
Example. Let two per fealy.elaſtick 
herick Bodies A, R, as 2,.3, move in 
the oblique. Directions A c, B C with 
| Velocities as Ac, Bc, of 7, 5.; and let 
| It be required to find the- Velocities 
and Directions of the laid Bodies, after 
they meet and ſtrike in c. Biſect the 


| * BCA by the ee] Line #58 
an 


— 


8 wa | * « 7 
0 8 * 5 — — * a” Lo 
We 4 f 
1 * * 


the Bodies A and 5 touch in C. Then. 


(the Triangles 4 0E, Bcs being ſimi- 
lar) there will be as AC: Bc (7: 5). 


: AE: BE 52 S HC:: AG BH: 
EC: Ft: (by mah CM = EC, and 
CSE FCYEM: Cy. 


x referred ta the Line HG, and > the 
Velocity (after the Stroke) of the Body 
z referred to the ſame Line: Then ſince 
the Bodies A and B are as 2 and z, and 
the. Velocities whereby they Arike di- 
rely, the one againſt. the other, are as 


cc and wc; or as W 528 will 
10 (by. 2 N wi 12. 


1 7 


M and cs are as 7 ENS bo a we on 
L=.74, and cQ = 4'6, and com- 
lete the le LM and Qs; 1 


— 


and ECM will repreſent the plane wbich 2 


"Let . denote the 
Velocity (after the Stroke) ofthe Body 


— —O— 


3 56 2 . 
15 will he N =. CO = 
5 Þ49. = 1o. » & and R. =. 
VA = rex py 5 5˙79. 
Wherefore the _ Bodies A, and By after: 
the Stroke, will. really move in the . 
2 29185 x and CR, with Velocitie T] 


a5 10: 18 and e OO ee m 

+ ö : b 
© Fxoromrion , Me 
cor 
| AS Stroke Kidde 0 4 Bh A upon 5 181 
& andimmowgable Plane E x, in an ob. per 
lique Direction a G U. to one made, in 4 len 


perpendicular Direction an, the Body 

moving ſeparately in both Directions with 
ide ſame. Degree of Velocity, as A D. ist0 

Ac, as the Sine of the Angle of Incident 
Ap is to the Radiurt. 

The Rectangle aDcB. being com- 
17 eted, the Motion of the Body a, re- 
TH Iting, from a. Force as A C, in the Di- 
rection ac, is (by 3 Cor. 14 Prop.) 
1 equivalent to two other Motions in MN 
: Longs AD and AB, reſulting from 5 
other 


the Plane E FE; becauſe AB being paral- 


moves in A c being as A c, that Force 
by which it ſtrikes upon the Plane in that 


it the Body mov'd in the perpendicular 
Direction A D, with a Force as A c, and 


Ws it moves in A c, the Quantity of the 
a 0b- perpendicular. Stroke would be equiva- 


n 0 Vent to the Force as AC, becauſe the ſaid : 
Force would be wholly deſtroy'd. by the 
perpendicular Stroke. rs b 


1010 Quantity of the oblique Stroke is to 
dence the Quantity of the perpendicular 


Stroke, as AD- is to ac, that is, (Ac 
being made Radius) as the Sine of the 


dius. v. v. Der „„ 


other 3 as AD. (SY AB, But the 
Force or Motion whole Direction is AB; 
is of no Significancy.as. to the Stroke upon 
lel to Ex, the Body moving in the- 


Direction A B, would never meet with E R. 
Therefore the Force by which the Body 


oblique Direction A c, is as A D. But 


conſequentiy with the ſame Velocity 


Angle of Incidence ACD.. is to. 00 Ant | 


* 


« a bl : X 


Proportion n 5 
Us Ther, Fig. 21. e 


| 1777 a perfectly elaftich Body TV moving in in 
"© the right Line Ab, ſitike obliquely 
againſt a firm and immoweable Plant n G: 

. 2 the the Stroke it will be reflected bythat 
Plane with the ſame Force that it cam: 
with; and will. move in ſuch a right 
Line ve, that the Angle of Reflection 
BF will be qual 10 the le le ef Incl 
dence AB DD 1 75 
Let AB repreſent is I" or Moti 
on of the Body A, in the Direction a s; 
| then, Ap being "drawn erpendicular 
tothe Plane G, and the Recugle DE 
completed, the Motion in a B is ( by; 
Cor. 14 Prop.) equivalent to two Mo- 


tions, in the Directions a D and AB. 
proportional to the Lines Ap and AB. 
But ſince & E is parallel to H , and AD 
perpendicular thereto; the Force by 
which the Body ſtrikes againſt the Plane, iſ 
9 which is as ADs Make BE = 
D3z 


y 


g in 
quely 
1 61 
that 
Came 
right 
*T100 
Inc 


Moti 


"AB; 
icular 


e DE 
by; 
/ Mo- 
. - Ex 


4 


. 
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dof 4 
* 
— 


| 


os 3 


3, or A E, and complete the ReQangle 


F; lich will be: every: Way equal a 


d ſimilar to the Rectangle DE, and 
onſequent ly B C. = AB, and 


> C FE 


> AB D. Since the Force as A E, 


dine in the Direction A E parallel to 


e Plane H 6, is not diminiſhed by the 


nokcß the Force AE remains in the | 
ody A after the Stroke, to move it in 


e Direction ; F or A H But from the 
dent, that the Body A, ſtriking the 
moveable Plane H G, in the perpendi- 
lar Direction A D or E B, will reflect 
< the ſame Force in the ſame Line of 


mpounded of the Motions as-s x and 
F in the Directions ; F and B E. There- 
by 14 Frop.) the Body A, alter 
Stroke; will move in the Diagonal 
of the Rectangle E F, with a Force 
; 2 equal to AB ; and the Angle of 
Aion B is (as before) equal to 2 
MAE e BD+ w. w. p. 5 


3 
4 2 Dy A 
* 


Pa. o- 


atute of a perfectly elaſtick Body it is 


retion : Therefore the Motion of the 
ody A, at the Point of Incidence 1 


0 6 + 
=: PRo7051T1ON Ax. 
3 5 4 A. Theor, n 9 


A 3 Bodies near thi; Surface of th 
Earth, gravitate ( in a free Spact 
in Proportion to their Quantity of Mats 
that is, their Weights are e eee 6 
thy Bodies themſelves. 33 f 
For it is known by many Expef 
F ments, that all Bodies near the Earth! 
Tt Surface, falling perpendicularly by the 
11 Force of Gravity, in a free Space, de 
8 - Ycerid equal Spaces in equal Times 
And therefore,at the End of any Time g 
ven, they acquire equakVelocities. Then 
1 fore the Motions or Moments acquire 
Wi  _atthe End of the ſaid Times, being ( 
40. 5 Prop.) as the Bodies multi 
plied into their equal Velocities, are l 
the Bodies themſelves. But the 'Forc 
that generate theſe Moments, 'that i 
the Gravitations or Weights of the 80 
dies, are ( bya Mar.) proportion 
=: 0 the 122 Moments | Therefore the 
_ 3 _ EE Weißt 
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dered as its Weight. 


[4 


„a] © 39POSITION XN, | 


ual 1. , ee, 


cperi HE Motion of a deſcending Body near 
arti 152 Surface of the Earth, falling from 
/ th Reſt, in a free Space, by the Force of its 
, deb, is an equaily accelerated Mo- 


Ri. 


For the Gravity or Weight of a Body 


bew near the Earth, is not ſenſibly. altered. 
mie * {mall Alteration of that-Body's Di- 
( ifſWſftance from the Earth; or the Force of 
mu Cravity, at. all ſmall Diſtances from tle 

Earth, a&s equally on the ſame Body. 5 
Suppoſe then, the Time in which a hea= - |! 


y Body falls, to be divided into equal, 
ut infinitely ſmall Particles, and Gravi- 
ation acting in the firſt Particle of Time, 
0 give the Body an Impulfe towards the 


| k * * 2 8 


Weights are proportional to rhe Bodies? 


Cool. Hence, a Body may be confi - 
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Cs 


quire a certain Degree of Velocity N ow; 


it, after that fitſt Impulſe, the AQion of 
Gravity ſhould ceaſe, yet the Motion 
ariſing from the ſaid Impulſe would be 
continued, and the Body would ( by 1 
Max.) move uniformly, or with the 
_ ſame Velocity, towards the Centre of 


the Earth. But ſince Gravity acts in the 
ſecond Particle of Time, with the ſame | 


Force that it did in the firſt, the ſame 
Gravitation will give the Body another 


Impulſe equal to the former; and ſo the 


- whole Velocity, after theſe two Impul. 


les, will be double of the firf. If again 


the Attion of Gravitation ſhould ceaſe, 


after the ſecond Impulſe, yet the Body. 


would ſtill move with two Degrees of 


Velocity. But fince, in the third Par. 


ticle of Time, the Body is yet urged by 


the ſame Force of Gravity as before, it. 


will thereby acquire a third Degree of 
Velocity, equal to either of the other 
two. And in like Manner, in the fourth 
Particle of Time, it will acquire a fourtt 
Degree; and ſo forth. Therefore, the 


| Heavy Lon will (by 8 ba ) deſcend 


COTE With 


5 
4 


3 


r 


5 ol 


e of 


rth 


the 


T & E 
with an 0 dllonnly accelerated Motion: 


w. w. D. 
Corol. Hence, the velocity acquired 
by the Fall of a Body from Reft, is al- 
ways as the Time of Fig Fall, 


Sebolen 


Ie may y, in like Manes” from the 
ſame principles be demonſtrated, 


that, if a Body be forced directly up- 


wards, it will move with an equably re- 
tarded Motion : 


till it be totally deſtroy'd. 


2. Though in the preceeding Props: | 


ſction we have, to render the Demon- 


ſtrat ion the clearer, ſuppos'd the Body's 
Fall to begin from Reſt; 
downwards will be an uniformly acce- 
lerated Motion, though we ſuppoſe its 
Fall to begin from any Degree of Velo- 


city; by reaſon of the continual equal 


— 


Becauſe the Force of 
Gravity ſtill * equally, contrary to 
the Body's Motion upwards, will in equal 
Times equally diminiſh that Motion, 


yet the Motion 
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| PRorPosSITiON XXI. 
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„ er, N ee 


1 JF one fide a B of a Triangle x B © re- 
- < preſent the Time, in which a Bod) 
falls from Reſt in a free Space, and another 
Side z c the Velocity acquired at the end 

of that Time; and through any Point d 

| of ap there be drawn a right Line p 
parallel to Bo: This pE Will repreſent 

the Velocity acquired at the end of the 

Time repreſented A. 

Tor ( by reaſon of the ſimilar Triang- 

| Jes ABC, ADE) as is AB: AD: : BC 
DE. But Bc repreſents the Velocity at 

the end of the Time AB: Therefore, 
| - fince (by Cor. 20. Prop.) the Velocities 
are as the Times, pt will repreſent the 
Velocity at the end of the Time AD. 

M. W. D. EN RES: 8 Ll 5 
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Theor, Fg. 230 


D the Earth; is the half of that Space it 
would run through in the ſame Time, 


„1 with the Velocity acquired in the laft In- 


be fant of that Time. __ 
Let a B be as the Time in whicly a 
3 heavy Body falls from Reſt, and Bc. as 


the Velocity acquired at the end of it; 
at W complete the right. angled Triangle & BS. 


*, WW Suppoſe the Time a B; divided into an 
es infinite Number of equal Parts ar, re, 
c e im, mp, &c. and draw vo, ef, i ky . 
d. n, &c. parallel to the Baſe Bc; Then 
(by 21. Prop.) ro, ef, ik, mn, &c. will 


repreſent the Velocities in the . 


of Time re, ei, in, mp, &c. And Oy 
1. Prop.) the Spaces tun thro', in theſe 


TH E hve run ; through in a certain 
Time, by a heavy Body falling from 
Reſt, in a free Space, near the Surface of 


Particles of Time, are as the faid Velo- 
ö cities £9, ef * ccc. or r (by I, 6, Eucl.) | 
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28 the Parallelograms eo, i f, m k, &c. 
Therefore the whole Space run thro', by 
the Fall of the heavy Body, in the Time ¶ po! 
AB, is as the Triangle apc compos d Sp. 
of all the infmitely little Parallelograms are 
eo, if, mk, pn, &c. But if the Body be 
Was carried with the Celerity Bc during of 
the whole IIime A B, the Space run , 
thro' in that Time, would (by: 3, Cor. Ba 
> G6. Prop.) be as the Rectangle A B K BC, thi 
Which is double of the Triangle AB c. be 
Fherefore the Space run thro', by the MW of 
Fall of a heavy Body from Reſt, in the 
Time A B, is half the Space that it would a 
Have run thro” in that Time, with the de 
Celerity acquir'd at the end of that 6 


= A i? 


JJ! Cone ns 47 
1 f. N NC E, as the Space deſcended 
41 from the Beginning of the Fall, 

nn the Time as, is repreſented by the 
Triangle aBc; fo the Spaces deſcended, 

nin the Times af, am, may be repre- 

| fented' by the Triangles. ap , A in n. 


i 
1 


9 A 


ae 


1 bo SY 67 * 5 
0. 2 The Spaces deſcended from the Be- 


»y If ginning oi the Fall, are in a duplicate Pro- 
ne portion of the Times of Deſcent, For the 


'd I Spaces deſcended in the Times as, Ap. 
are as the Triangles aBc, Ap d, which 
ly MW being ſimilar are in a duplicate Proportion | 


aof the Sides or Times A B, ap. Hence, 
an 3. If the Times of a heavy Body's 
. Fall from Reſt be as 1, 2, 3, 4, 5, Occ 


the Spaces deſcended in thofe Times will 

c. be as 1, 4,9, 16, 25, Oc. the Squares 
be of thoſe Numbers. Hence, =} 
he 4. It the Times of Deſcent Ar, A e, Ai, 

d am, Gc.beasr, 2, 3, 4 c. the Spaces | 
he W deſcended in the Times Ar, 7 e, ei, in, 


75 7 9, Oc. 7 
ths Falls from Reſt, are (by Cor. 20 


ed Prop.) as the Times ; the Socks de- 
II, ered fromReft williby 2 Cor. 22 Prop.) 
be be in a duplicate Proportion of the Ve- 


— oh at. the — of the Times, 


wh, 


| GC. will be as the odd Numbers ISS» 
5. Since the velocities acquired by - 


6 (68) 
| Wo Shop, 


W E may, jul; as in 20. Prop. prove, 
| that if a Bod A be conſtantly urged; 
in any Direction, by a Force acting 

qually; its Motion will be an equably 2 
celerated one: And conſequently „as in 
22 Prop, that the Space it runs through 
from the Beginning of the Motion, is 
half the Space it would run thro', in 
the ſame Time, with the Velocity ac- 


we may infer (after the ſame Manner 
as we inferred 2 Cor. from 22 Prop. )that 
the Spaces run thro”, trom the Begin- 
ning of the Motion, are in a plat 
„ "Proportion of the Times. +; 


PROPOSITION XX. 
Theor, Fig. 24. 


| r a Body A be betd Smet by three 
1 Powers, or Forces urging it a cording 
Fo he Directions AB, AC, AE; theſe. 
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quired in the laſt Inſtant. From whence 


Po wers 


3 
* $ > 
a * 
th wy - 


1 


the joint Force of the latter two, muſt 
be equivalent to the firſt alone which is 


Powers will be to one another as three 


angle, whoſe firſt Side x D is a Part of 


the firſt Direction AB produc d, the ſe- 
cond Side a C the ſame-with the ſecond 


Direction A c, and the. third Side C D 


parallel to the third Direction xx. 35 
For if the Body A be held immove- 


able by two Powers, or Forces, urging 


it in contrary Directions a B and 4 p, 
theſe two Forces will be equal; and ſo 5 


each of them may be repreſented by one 


and the ſame determinate Line A D. But 
(by Byp.) the Body A is kept im- 
moveable by three Forces urging it in 
the Directions aB, Ac, AE: Therefore 


as A D, and muſt united urge the Body 
in the Direction AD with a Force as AD. 


which are as ac and ax, are united 
equivalent to the Force as AD urging 
in the Direction Ap, and cofiſequently . 
to the Force as A D urging in the Di- 


Put (by 3 Cor. 14 Prop.) two Forces 


retion A B. Therefore the three For- 


ces 
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ces by which the Body à is kept im- 


AC, AE, are as AD, 
| AED, and conſequently the Triangle 


— 


- 
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the abſolute Weight of the Body B, as il. 


i * 


TO 


Sink 


moveable, urging it in the Directions 4 3, 1 


Ac, AR, or fl, 
e the 
AD, Ac CD. W. W. d of tf 


Gh, ur 
HEN CB, it the three Sides of the 


hene 
85 Triangle a cd, be reſpectively pa- Wile 
rallel to the three Sides of the Triangle 


Body 
Kept 
s fl 
actin 
end 
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ging 
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ſimilar; the three Powers, or Forces, 
by which the Body a is kept immove- 
able, will be to one another as a d, a, 


PROPOSITION XXIV. 
1 19 Theor, Fig. 25. 

JF 4 Body » be ſuſtained on an ntl 

ned Plane ac, by a Power R acting 

in the Direction » \paralle to the Plant, 

and be by that Power hindred from di- 

ſcending : The ſaid Power K will be 10 


Flint 


Sine of the Angle of Inclination of that by: 
Plane to the Horizon is to the Radius. 1 
Let gp repreſent the Horizon, and Wa 
the Angle ACD will be the Inclination - 
Jof the Plane; from a and 3 to co de- 


mit the Perpendiculars AD and B E; 

through B draw a right Line ABF per- 
endicular to the plane Ac, and from 
rale FG perpendicular to c. The 
Body Bis urged by three Powers, and 
opt immoveable by them: The Firſt _— 


= 
u- 
le 


es s the Body's abſolute Force of Gravity, 22 
5, acting according to the Direction » E per- 


endicular to the Horizon cp; the 
Second is the Power, or Force R, ur- 
ding the Body in the Direction B R paral 
el to the Plane; and the Reſiſtence of 
he Plane, urging” the Body according 
o the Direction B H, ſupplies the Place 


16 


2G, QF being reſpeQively parallel to 


5 he Directions of theſe three Powers; 
5 here is (by 23 Prop. and its Cor.) 
wu £ s the Power R tO the Body's' abſolute 5 


ravity, ſo a to ?:: (by 2 (or. 8. 6. 
ul, ). EG: GC: (084. 6. Eucl. os 9 


Sint 1 Ds a 


ff the third Power. Therefore xs, ' Þ 
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+ 72 
: : Sine eee to the Radius, 
| w. w. d. F 


A 0 orllary 


Sur * Power R hinders the De: 
ſcent of the Body B on the Plane a c, 
and is equivalent to the Body's . Mo- 
ment whereby it endeavours to de- 


1 ſcend; it is manifeſt, that a Body's Force 
þ to deſcend,on an inclining Plane is to its 
4 | 

| abſolute Force of Gravity, whereby it 
8 endeavours to deſcend in the Perpendi- 
U cular to the Horizon, as the Sine ofthe 


Plane $ Inclination 1 is to the Radius. Þ 
| PrOPoSITION XXV. 
Theor, Fig. 26. 
-T# 5 E DN of a beavy Body . an 


inclining Plant, 4s an equably ace. 
_lerated Motion. 


48 Let B be a Body deſcending on the 
inclining Plane av. Then (by Cor. 24 
Prop. ) the Force; "REO 1 endes · 
1 1 „ woot 


44 75 I's / 
= ours to deſcend on the Plane & 5, is _ |#! 
a5. to its abſolute. Farce of Gravity, as the 
Line of the Plane's Inclination a ve is te 
the Radius; which is a conſtant. ang 
invariable Proportion: And cenſequent= if 
ly, the ablolute Force of Gravity being 
1 the ſame in the Body 3, its Force, 
whereby it en deavours to deſcend upon 
the inclining Plane, remains alſo ſtillte 
ſame. Therefore this laſt Force wil 
always act equally on the Body s; and 
conſequently its Deſcent on the inclining * 
Plane A D, Will eaſily be proved to beam Þ {ii 
uniformly accelerated Motion, by tge 
lame way of Raining 4 that Was hs 1 
in 20 Fe 


- Corollaries.. 
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Hader. the velocity acquired | 
by the Deſcent of a heavy Body 
from. Refi on an. inclining Plane, 5 al; 
Frm as the Time of Delceat, 
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heavy Bodies falling erpanticulady, is 
after the ſame Manner demonſtrable of 
their Deſcent upon inclining Planes. 
Namely, that the Space run thro! in a Bo 


the Beginning of the Motion, are in a 
duplicate Proportion of the Times, and 


T* E Pelotity that a heavy Body J 


it tothe Velocity that it would acquire in 
: the Jane 1 Time, OT from' Reſt perpendi- 


Ca). 


given Time by a heavy Body on an in- 
clining Plane, computed from the Be- 8 
ginning of the Motion, is half the Space bb 
that it would uniformly run thro' in the 
ſaid Time with the Velocity laſt acqui· 
red. Allo that the Spaces run thro'from 


Alſo of the Jaſt acquired Celerities. 
The Aſcent of a heavy Body upon 
dining Plane, i 1s an * retar⸗ 


ged Motion. 
PRO POS 11on XXVI. 
AI Then Fig. 26. 


acquires deſcending from eſt on an 
inclining Plane AD, in any given Time, 


_ 


K 


: 1 5 p 2 5 * r F 8 N + WS; $:: x 
—— * * e 1 4 5 
, — * f 
El — — 1 ” Z : 1 
. * 
* 4 . * 
* * 1 7 ; a * 
* 4 
* 7 


eularly in A c, as the Plane Height Xe . 


is 10. Y AD. © <: 

For the Increments of Velocity of the 
Body B, deſcending from 4, in the Per- 
pendicular-a c, and on the inclining 
Plane Ap; produced in an infinitely ſmall 
Particle of Time, are to one another as 


the Forces whereby they are produced: 
But theſe Forces are (by Cor. 24 Prop.) 
in the conſtant Proportion of the Radius 


tothe Sine ofthe Plane's Inclination a p 


or as the Plane's Length AD to its 


Height Ac: Therefore the Increments 
of the Velocities- are in the Proportion 


of A D to Ac. Therefore ( by 12. 57 


Eucl.) the Sum of the Increments in the 
Perpendicular 4 c is to the Sum of the 
Increments in the Plane, as AD is to Ac; 


| that is, the Velocity of the heavy Body, 
falling in the Perpendicular, is to the 
Velocity it would acquire, deſcending in 


tne ſame Time on the inclining Plane, 
as the Length of t 


- 
— 


Height. W. W. . 


| G2 : 8 


e Plane is to its. 


2 Pu dos 681110 N N 
| Theor, Fig. 2 r 
CE 2 repreſent an inclining Plane, T: 
an arab Line, and ac a Perpen- 
, dicutar hereto ;. then c b being. drawn per. 
pendicular to A B, I ſay, ingthe Time that 
a beavy Body deſcends, on the inclining 
Plane from A to b, that in ibe ſame Time 
 dbe ſame or any other heavy Body would 
a cend in the Perpendicular from A to c. 
If this be denied: Let A E be the Space 
ron through on the inclining Plane, 
while 4 C is run through in the 9 
en Ac. Then becauſe ( by 2 
op.) in the Time that the heavy Body 
3 from a to c, or from A to , 
- twice the Length 0 A © would be run 
through with an uniform Velocity, equal 
to that which is acquired in c by 'the 
perpendicular Deſcent, and ſo ( by 2 
Tor. 25 Prop.) would twice the Length 
of Ax be run through with the Velecity 
acquir d in E: The Velocity acquit d in e 
_ will (by 1 Prop.) be to the -Velocity ac- 
Is 1 as twice Ac to twice AF, 
o 


. dr as Ac t 
0 fre Spaces 
© [{therefore( 

in c is to |! 

„ 

s AB: A 

8. 6. Eucl, 

I herefore 
i foonſequen 


b. RO) 
F den 


in the ſam 
„ cending | 
EEE RX: | hd on tl 
EE 5 Pgpaces run 
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1 7 
as Ic to AF. $4 ſince Te af x«* {| ﬀ 
re Spaces deſcended i in the ſame- Time; 1 
herefore (by 26 Prop. ) the Velocity 1 Wi 
c is to the Velocity in Ek, as A-Bis to 
Wherefore (by 11. 5. Eucl.) ass 
Fg A:: AC: AB. But ( by2Corg 1» 
6, Eucl.)] as is AB: AC: :4 E ADD j 


Herefore as A C: AB:: AC: AD; and 
nſequently AE is = Ap. We Is As 


Corollarits. 


Fb. this Demonſtration it is evil _ 
dent, that the Velocity acquired? + IM 
the ſame Time, by heavy Bodies de 
ending from Reſt in the Perpendicular - | 

d on the inclining Plane, are as the 
daces run through by them. ,.. 
2, Hence is found the Space ehrongit 5 1 4 
hich a heavy Body falls in the Perpen-. _ | 
cular, in the ſame Time that another 
ody deſcends a given Length a> on ⸗ 
e inclined Plane an; namely, If from 2 
e Point p there be raiſed to AB a Per- 
ndicular pc, meeting the Perpendĩi- 
cular A c to the Horizon in c, AC wilt . 


a as EIS ſought. | - 4 
PART | 


T 8 _ 


Xx. 


IR 1000 WEN Lines AB and vn meet 


Then $B being dra'ty from the Center s, al. 
ſo De ll s B, and as be produt'd til it 
meer With pc in e: I ſay, that BD 11 


{Triangles As B and BSD : Therefore (by 
. 8. 1. Eucl. 15 > ABSS >$BD: But (by 
29. 1. Eucl.) > 855 iS => B.DC, 
and > ABS is c: Therefore is 


RY. 1 ) IS ; 
PART IL 1.5 
Of Centripetal Firces. 5 


PRbrosfriox xxvlll. 
Ten. Fig, 28. 


in p, and touch a Circle in a and p; 


BC. 

For s A and SÞ being drawn, 54188 
SD; and (by 2 Cor. 36. 3. Eutl. ) Bais 
=BD; alſo ss is a common Side of the 


'BDC= >C ; and conſequently (hy c. 1, 
Bach) Dc, WeWe By es. 
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Crol. Hence Sans 8E 


- ProDoSrrION M, 


Tem. Fig. 29. 1 
1 ſcribed about a Circle, that is, a Po- 
whereof every one touches the Circle: And 
let a Body in a be impelled in the tangen- 
tial Direction ac by one ſingle Impulſe, 


pulſe in the Direction 8 from a centripe= 


the Body from the Tangent a c and make 


directed to s: I ſay, it will then move a- 


4 


ETxzr1x be a regular Polygon . 
hgon of equal Angles, and equal Sides _ 


and move on uniformly till it come to 33 
where, let it recerve another ſingle Im- 


tal Force tending to the Circle's Center s, 
ach as being conjoined with the foreſaid 
tangential or projectile Force ins, may turn 


it move along the Tangent BE. When the 


4 Body it come to x, let it there receive a 
ö /ccond Impulſe from the centripetal Force 


long the third Tangent x n. When it comes 
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„ - 
to R, let it receive a third Impulſe from 
the centripetal Force: Then will it move 
along the fourth Tangent u: And ſo forth 


And tbe Bod): Velocity through ever) 


Tangent will ſtill be the ſame; _ 
For pc being drawn parallel tos z, Bp 
is (by 28 Prep.) nc, and (by 2 Cor. 


14 Prop.) the Body's Velocity in » D (or 


RE) is equal to the Velocity it would 
have had in Be before the firſt centripe- 


tal Impulſe in 3, or the Velocity it had i 


in AB. When the Body comes to x, it 
receives the lecond centripetal Impulſe, 
which is equal to the former, becauſe 
+ SE iSSSB: For (by Cor. 28 Prop.) > 
{by Cor. 28 Prop.) sE D; and (by 18. 3. 
Eucl.) >Bps is a Right = s DE, and 


Sp common: Therefore (by 26. 1. Eucl. 


is SBS E; in like Manner is s Es K. 


FTherefore, ſince the Body's Veloci. 
ty along the Tangent BE, is the 

lame with its Velocity along the 
Tangent 2 5, and the ſecond centripe . 
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tal Impulſe at x is equal to the firſt cen-⸗ 
tripetal Impulſe at 5; the ſecond centri- 
petal Impulſe muſt draw it juſt as mug 
aſide from the Tangent B E or pt, aste 
Hirſt did from the Tangent A B; that is, 
the Line of Direction, after the ſecond _ 
Impulſe, muſt make an Angle with 8s 
equal to the Angle A ; E; but (by Hy.) 
I BIEH is > ABE: Therefore the _- 
Tangent E H muſt be the Body's Ditecti- 
Won after the ſecond centripetal Impulſe; 

for this Direction muſt be between ESG 
and EF: And y being drawn parallel to 

ES, EG will (by 28 Prop.) be equal to 
EF; and (by 2 Cor. 14 Prop.) the Velo- 
= eity in EG of x x will be the ſame with 
what it was in Þz or BE and AB, In 
like Manner, after the third Impulſe of 
the centripetal Force in mx ( which is e- 
qual to either of the former in 8 or x, by - 
Freaſon that s H is s ZSB) the next vi 
Direction will be in the Tangent 1 
with the ſame Velociry as before. And. 
lo on in the reſt of the Tangents. . 
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centripetal Force is the Center of a 
Circle, and that the Impulſes of the ſaid 


ble and Wnple Hypotheſis. | 


+ 15 A Body may move-in the pen pen . 


preſt, and an uniform centn patal Force 
Panty impreſt. 


once impreſt, and a centripetal Force 
acting equally by an infinite Number of 
Impulſes one after another, may (as is 
evident from 29 Prop.) run in the Peri 
meter of a 3 che fad Þ deſcribed 


A 8 ) 5 
4 Seth. 5 


"i N the x preceding Demointration' we 
ern that the Center of the 


Force at equal Diſtances from the ſaid 
Center are equal; which is a very poll: 


PROPOSITION XXX, 


Den. 8 


Circle by a projectile Force once in- 


For a Body moved by a proje&ile Force 


— 


Fett 


— 
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„„ 5 
Perimeter, when its Sides are infinite in 
umber, coincides with, and is nothin 
different from the Periphery of the Circle; 
ind the ſaid centripetal Impulſes, when  - 
nfinite in Number, are the ſame with an 
niftorm centripetal Force acting con- 
antly without Intermiſſion. Wherefore 

t is evident, that a Body once impell'd 

y 2 projectile ' Force, and a centripeta! 
orce acting conſtantly, may move in 
he Periphery of a Circle. w. w. s. 14 
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PxoPoSITION XXXI. 
I !beor. 


| "ER. 
J Body moved in the Periphery of a © 
- Circle by a projectile Force once in- 
Veſt, and an uniform centripetal Force 
onſtantly impreſt, is conſtantly carried with 
2 equable Motion; or its Velocity is ſtill 
DEED e „„ e 
This is evident from 29 Prop. ſince vs 
je {aid centripetal Force is all one with _., -\ 
centripetal Force acting by an infinite 
lumber of equal Impulſes, and the Ve- 
JJ Mn. 
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. my 5 8 
locity in 1 the Perimeter of the circumſeti. 
bed regular Polygon of an infinite Num- 
ber of Sides ( which is the ſame with 
the Circle it ſelf) i is 5 by: that Prop. ſtil 


A c collar; 


hon 30 Hows: it is evident, that Mr, 
Gordon 8 elt Theorem. (in his Remark 
upon the Newtonian Philoſophy Pag. 274 
whereby he pretends to prove, that a Bo- 
dy impell'd by a projectile and a centii. 
petal Force, conſtantly approaches to, 0 
eee recedes from the Center of the 
centripetal Force, is falſe and groundle(s: 
But this ſhall de farther proved beloy. 
It is alſo evident from 31 Prop. that al 
he ſays in Pag. 86 and 87 of his Remark 
about the conſtant — of Velocity 
of a Body moving in a Circle, is N 
J precarious & and abſurd, 
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JF our Remarker's foreſaid firſt Theorem 
L was true, it would indeed overturn + 
the main Foundation of a great part of 
the Newtonian Philoſophy: Therefore, 
that the Remarker's Miſtake or Sophiſtry, 
and the Falſhood of his Theorem may 
the better appear, we ſhall here ſet it 
down with his Demonſtration; and plain- 
ly ſhew the Demonſtration to be fo faul- 
ty and inconliſtent, that inſtead of pro- 
ing the pretended Theorem, it proves 
nothing at all. His Theorem then is as 
tollows in his own Words. See Fig. 30, 
A Body turned from a ſtreight lined 
Motion into a Curve that lies in a Plan, 
and deſcribes, round any Point s, Areas 
roportionable to the Times, by a comtis _ 
ming centripetal Force directed tos; muſt 
either move conftantly away from s, or come 
conſtantly nearer to it, in a Jpiral Line. 
Let it here be obſerved, before we 
proceed further, that that Clauſe of this 
Theorem, which — the propor- 


— , 


7 


2 — 


F 
Tiꝛijonality of the Areas to the Times, is 
_. :Tuperfluous, ſince he makes not the leaſt I ne: 
ale of it in his Demonſtration. So that act 
the ſaid Theotem ſhould be - expreſſed tin 
|; thus: A Body turned, by a continuing Ml mi 
ceentripetal Force directed to s, from 4 B 
ſtreigbt lined Motion into a Curve that the 
lies in a Plan; muſt either move conſtant- tw. 
ly away from s, or come conſtantly nearer Po 
_ His — in his own Words ue 

alſo, is this. Shen Ts 

Let the Body's ſtreight-lined Motion in! 
be the Line AB FE, let the centripetal 
Force directed to s, be ſuppoſed to act cul: 
upon the Body at the Point ;; the Line I tha 
BF in Which the Body at B would run the 
out, muſt make with Bs, the Line of Lit 
| the Direction of the centripetal Force At r 
A2 King in B, either a Right, an Acute, mu 
or an obtuſe Angle. If the Angle $35 fror 
be a right or an acute Angle, then is the ¶ Silt 
Angle SBC (a Part of that Angle) -lels {WF < 
' _ thanaright Angle. Draw out BC in infini- 
tum towards d and y, let us with our the 
Authors, conceive the Point c to be the For 
15 5 the ph : 5 8 i . next dicu 


* —_ a ar 2 ent 
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| next Point in which the centripetal Force 
3 d. Drop a Perpendicular from s, upon 
fall upon c, then is c the neareſt Point 
the centripetal Force meeting with the 


at right Angles, or leſs than right Angles, 


| diſtant- from the Center s. The Line 


. 
acts; which being ſuppoſed to act con- 


tinually, or in every Point, the Point c 
muſt be the next Point to B; in the Line 


the Line Pa, it will fall ſomewhere be- 11 
twixt B and @ ; either upon c the next +» !! 
Point to 8; in that Line, or upon ſome 1 
other Point betwixt c and q; ſuppoſe 
upon the Point x. If the Perpendicular 


in the Line vd to the Point s, nearer, to. 
wit, than the Point B; if the Perpendt- 
cular fall upon d, then is © nearer to s 
than B, becauſe nearer to x: So that 


Line in which the Body would run out 


muſt neceſſarily force the Body to move 
from a Point more diſtant to à Point leſs 


cd is that Line in which the Body at e 
would run out next, and the Point c is 
the next Point in which the centripetal 
Force is ſuppoſed to act; but a Perpen- 
dicular from s upon 2 d fell, as above, 
e . either 


_ — [4 222 2 
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zs this Force at leſs than right Angles 


. Body muſt move every Time the Force 
' aQts, or continually, from a Point more 


S. But if a Curve be ſuch, that the Lines 


from s: Or if the Tangent and Radius ot 
this Curve at any. Time be at right An- 
les, or leſs than right Angles, then muſt 
the moving Body come conſtantly nea- 
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either upon c, and then the Force dire: 
_ Redfos, ating in the Point c, is at right | 


Angles with ca, or upon x, and then 30 


with ca. And ſo by the ſame reaſo- 05 
ning, if the Force directed to the Center 50 
be at any Time at right, or leſs than 2 
right Angles with the Line in which the 50 
Body would run out, it muſt ſtill conti- bY 
nue to beſo; and while it is lg, the MW one 


diſtant from s, to a Point leſs diſtant from 


in which the Body would run out, vis. 
the Tangents of the Curve, make with 
the Radius conſtantly more than right 
Angles; then is the Body that moves 
in that Curve, moving conſtantly away 


rer to the Center s ina ſpiral Line. 


Pn This 


— 


1 


This Demonſtration is pretty cunning- 
ly contriv'd, but Fallacy all over: I ſhall 
diſcuſs the firſt Part, wherein its main 
Strength lies, andthe ſecond, which is on- 
ly hinted, will fall of Courſe. The ſaid 

Demonſtration then, ſuppoſes the centri- 
petal. Force to act upon the Body at the 
Point B, and then at the Point e next to 
B; now if the Points B and c be next to 
one another, either there is no Diſtance 


between them, or there is ſome Diſtance. 


If there be no Diſtance between B and o 
then B and ccoincide and really make but 
one Point, and fo are equally diſtant from 
s, and Conſequently s C 15 = SB. But 


it there be ſome Diſtance ( though ever 
ſo ſmall ) between the Points B and c, 


as the Demonſtration plainly implies; for 


it ſuppoſes Bc to be a right Line, s 5 C an 


acute Angle, and sc a right one, from 
whence it infers the Point c to be nearer. 
the Point s than the Point n is, which 


is indeed a very juſt Inference from the 


faid Suppoſition, as is evident from 19. 
1, Eucl. I ſay, it there be fome Diſtance * 
between the Points s and c, then s ⁶ 

. C 


> 


mw 


be a Portion of a Circle whoſe Center 
„ then s C perpendicular to BC is e 


V 

not the next Point to 8 in which the 
centripetal Force acts, ſince it acts con- 
tinually, and conſequently has acted in 


an Infinity of Points in the Time that | 
the Body has moved from B to c, and 


the Body's Path has not been à right 


tion ſuppoſes, but a Portion of a Curve 
Las being produced by a ptojectile and 
cCoõnſtant centripetal Force) which we 
may repteſent by the Line B c, and al- 
low it, being extremely ſmall, to be very 
little different indeed from a right Line, 
yet ſtill a Curve. Now ſince BC is re · 


ally a Curve, though we ſuppoſe s C to 


be perpendicular thereto, we cannot 


therefore certainly infer that s c is ſhor- 
ter than s B, and conſequefitly that c is 
nearer s than s is: For though SC be 
perpendicular to the Curve Bc, that is, 


to the Tangent at the Point c, it may 
for all that be ſhorter or longer than, or 
1 1 7 to 8s B, according to the Nature 
of the Curve Bc, For, for Inſtance, if BC 


__ qual: 


Line, as the ſaid pretended Demonſtra- 


— . 


—_—_]} EO. 
qual to SB; if BC be a Portion of an EL 
lipſe whoſe Center is s, and s C halfthe _ 
| Wl {horter Ax, which certainly is perpen-, * 
dicular to the Curve, then s c is ſhor- 
ter than s B; and if SC be halt the lon- 
ger A x, which alſo is Perpendicular to 
the elliptick Curve, then s C is longer 
cha sg oi nnd? 5 
d W lt is eaſy Alo to ſhew, that though s 
e be not perpendicular to the Curve gc, 


|- yet for all that, S C may be ſhorter or 

longer than s B. For if we ſuppole BC 
e, to be a very ſmall Portion of an Elliple, 
3 | 


whoſe Center is s, and $.B to be half the 
longer Ar which therefore is perpendi - 
cular to BC, but s c is not perpendicular 


- thereto, but oblique, becauſe oblique 

is to the Tangent in c; in this Caſe, SC. 
be is ſhorter than $3 : Neither is it material 
% here, whether we call the Angle s C a 
ay right Angle or an acute one, it being a mix- 
or 


tilinear and not a rectilinear Angle. Again, 
if ss be half the ſhorter A x, ànd ſo alſo 
BC perpendicular to B; c, sc is oblique to 
ter s c, and yet sc is longer than s 3. There- 
se ore that part of the preceeding Demons 
——!!! 


ſtration, where the Perpendicular is ſup- 
poſed to fall upon x, on purpole that 
se may be oblique to Bc, is of no Force 
or Moment imaginable. From all which 
(though we ſhould add no more) it is 
abundantly evident, that the ſaid De- 
monſtration is ſo far from proving Mr. 
. Gordon's Theorem, that it really proves no- 
thing at all. Beſides, it is inconſiſtent with 
it lelf, one Suppoſition deſtroying another. 
But lafily, perhaps it will“ be faid, 
that; ſince a Curve may be conſidered 
as compos'd of an infinite Number of 
right Lines, the Line Bc, the Bodys 
Path from 3 to c, is an infinitely little 
= right Line: This indeed we can eaſily 
allow, ſuppoſing the centripetal Force 
not to acctat allbetween the Points s andc, 
but not otherwiſe; for if it act between 3 
and c, it muſt” either act conſtantly or 
Dy Starts; if conſtantly, then 5 c muſt 
be a perfect Curve, as above, though 
infinitely little different from a right Line, 
and fo the pretended Demonſtration is 
already overthrown ;* if by Starts, then 
8c. muſt be an infleQed Eine, and nor 
7 | 4 ; 8 ; \ ” 
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different from a ſtreight one. Wherefore 


s Body in the Point 3, does not act upon 


it is aſſerted, that a Perpendicular from 
Sto PQ, or 30 produc'd, muſt either 


f lieve, any Body but himſelf will grant, 
+. Wl that the Perpendicular from s to r may 


and a: And if it fall between B and c, 
be ſo extremely little, or nc may ly 


Wl 5B may be acute, as well as the Angle 


— 


{poils the fine Demonſtration. 


a ſtreight one, though yet infinitely little 


it is plain, that, if Bc be a ſtreight Line, 
1 125 the Demonſtration: plainly ſuppoſes, 
the centripetal Force acting upon the 


it again till it comes to the Point c. Now 


fall upon c, or upon ſome other Point 
1 between c and : But I wonder ho- 
Mr. Gordon is ſure of this, ſince, I be? 


poſſibly fall upon ſome Point between 3 
and c, as well as upon e, or between Cc 


as certainly it may, becauſe, be the Line 
Bc ever ſo ſhort, the Angle F may 


bo extremely cloſe to Br, that the Angle 


SBC; then sc may either be equal to, | 
or longer or ſhorter than s; which again 
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of centripetal Force that may act upon a 


EL | | 
G7 


A Infinity ot Kinds of centripeta For 

& ces may be conceived, or are poſſi- 
ble, each conſtantly acting in a certain 

regular Manner, or by a conſtant Rule 
or Law: Though the Law whereby one 
acts, be different from the Law whereby 
— fo PD, 
As for Inftance, there may be one kind 


Body in ſuch Manner, that its Impulſes 
may conſtantly be directly as the Diſtan- 
ces of the Body from the Center of the 

centripetal Force: Another Kind of cen- 
_  tripetal Force may ſoaQ, that its Impul- 

fes may conſtantly be, as the Diſtances 

reciprocally: A third may. ſo act; that 
Ks Impulſes may conſtantly be as the 
Squares of the Diſtances reciprocally ; 
and ſo forth. Of the third Kind it is high - 


orth. F 
a ly probable, that there are a great many | | 
nENatore;-. :. - e 


III v be put for the Energy, Efficacy, 
or Impulſe of the centripetal RT, ” 
A e 


jp 


+ 95 7: _ 
for the impelled or ated Body s Di- 
ſtance from the Center of the e 5 
Force; then the Law of the firſt men- 
tioned Kind of centripetal Force is, that 


. Iv is every where as Þ directly: The Law 9 
. of the ſecond Kind is, that v is till as p 1 
in Freciprocally : And the Law of the third 1 
le Wis, that y is every where as D2 recipro-' || 
ie Ncally. There may be a fourth Kind of 
by centripetal Force conceiv'd, that acts i 
equally or alike at all Diſtances: And ſo 
nd Not others to Infinity. | 1 
4 Now 'tis plain, that an Infinity of i" 
les Winds of centri ipetal Forces is poſlible, 1 
an- Weach acting by one fixt and conſtant Law, .. Ii 
the Ithe Conception of this involving no Im- Wil. 
vr \ NY Or. ContradiQion. | 1 
ul- 5 38 
ces b ROP OSIT 10 N xXXII. 1 
Mm - | 2 
the. Theor, Fig. 3 bk 1 
ly ; 5 1 
8. | 7 4 Body once impell'd by a projeftile 4 
any Force in any right Line af; be tur- 1 
= ped. from it, by a conſtant centripetal i 
acy, orce Keren bo. oy xt Point 1 not if 
"Rs 1 1 
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Hing in the Line af; the Body will 
move in a Curve lying in the Plane 


 _ - that paſſes through s, and the Length of at; 


the Curve will alſo be. concave or hollow 


rounds Areas proportional to the Times of 

77... EIS 
..  Suppole the Body, in any Particle of 
Time, to deſcribe by the projectile 
Force, the Line ab; it would, if no- 
thing hindred it, inan equal Time, de- 


, by the centripetal Force, in the Di. 
-  rection bs, it will (by 14 Prop.) in an 

equal Time, deſcribe the Diagonal 6: 
of the Parallelogram bgcf. The a gs) 
is =absf, by 38. 1. Eucl. becauſe 46 

is f; alſo 'absc is sf, by 37.1, 
Excl. becauſe fc is II s: Therefore 
is ASG As b. Now theſe Triangles 
sc, asb are Areas deſcribed in equal 
Times; and by the ſame Way of Reaſo- 

ning, the centripetal Force directed to 
S acting again at the Point c, muſt oblige 
the Body to deſcribe the Area cs d equal 
to the Area b sc, in a third Time equi 
TT) ne OO 2 ORORe 22 8 


towardi s, and the Body will deſerile 


4 97 » 
to either 5 thoſe in hich it deſcribed 


the Area asb or bsc; and ſo of the 


Area ds e, or any Number of ſuch Areas? 
And if any two Numbers of ſuch Areas 
be taken, their Sums will be to one ano- 
ther as the Sums of their Times; or if 


theſe Areas be proportionally diminiſhedy 
they will ſtill be to one another as before: 


Let us therefore now ſuppoſe the centri- 
petal Force not to act by Starts, but con- 
ſtantly without Intermiſſion; and conſe- 


Iquently that the Lines a b, bc, Cc a, &cc. : 


and the Areas comprehended within theſe 


Lines are diminiſh'd to Infinity, ſo as to 
bring the Points 6, c, d, e, &c. in which 
the centripetal Force is ſuppoſed to act, if 
next to one another; then will the Line 


abede turn into a Curve, and the Areas 
that the Body. will deſcribe, round s in 
this Curve, will be proportional to the 


Times of Deſcription, as above. And 'tis 
evident alſo, that the Curve will ly in 
a Plane paſſing through s and ab, 1 


will be concave towards Se W. W. b. 


e 


ipay” 


g of 
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|! 5 preceeding Prop. is Sit Iſaar 
I MNewtoy's 1 Prop, 1 Lib. Princip. 
Aud Dr. Gregory's 11 Prop. 1 Lib. Aſtron, 
and I have expreſſed and demonſtrated 
Ti very near in Mr. Gordon's Words, the 
Demonſtration, as he gives it, being juſt 
enough. But here Mr. Cordon very un- 
. reaſonably finds Fault with thoſe two 
great Men (ſee Pag. 25, 26, 27 ol his 
Remarks ) becauſe- they have not deter- 
mined the Species of the Curve, that 
the projectile and centripetal Forces o- 
blige the Body to deſcribe, though he 
thews not (as I'm confident he cannot) 
the leaſt Flaw in the Demonſtration, It 
is true indeed, that neither Newton nor 
Gregory determines the Kind and Nature 


of the Curve, for in this Place they could 


not, the Thing being abſolutely impoſſi- 
ble; ſince they ſuppoſe only any Kind 
in general of / a centripetal Force acting, 
and not any particular Species of. centri- 
petal Force acting by one conſtant and 
6 5 9 n Pat: 


6 5 


ticular Law: So that the Curve may be 
any one amongſt an Infinity of Curves! 


And the Nature of the Curve muſt de- 


pend upon the Nature of the centripetal 
Force, and the Quantity of the projectile 
Force, whereby it is deſeribed. Gordon 


may juſt as reaſonably quarrel with a Per- 
operties of 4 


fon treating only of the Pr 
parallelogram in general, without de- 
ſigning to ) deſcend to any particular Sort 
of Parallelogram ; that he did not deter- 
mine the particular Sort of the 
Parallelogram, with which alone he was 
at that Time concerned. Now how un- 
_ reaſonable and _ this would be, we 
leave every one to ju Be. 
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FF 
conſtantiy directed to that Body, round 


cubicb the Areas are deſcrib d. 
Any Curve may be conceived as made 
up of an Infinity of right Lines; ſuppoſe 
the revolving Body to move in the in- 
_ HeQted Line abede, and let this Line 
be compos'd of ſuch infinitely ſmall right 
Lines 4b, bc, cd, &c. as the Body de- 
{cribes in equal Particles of Time. Let 
the ſingle projectile Impulſe be made 
at a, in the Direction a 6 ; - and let s be 
the Point or Body at Reſt, about which 
the other Body revolves. Produce ab 
to f, till bf be = ab, and-draw as, bs, = | 
1 S, CS, &c. The Body in a, in any cet- | 


110 nin. We a octwlaOl:s an. ae a ACS ae... N 1 F 


tain Time, delcribing by the projectile 
Force the Line ab, would, if nothing 
hindred it, deſcribe, in an equal Time, « 
Sab; and ſince it deſcribes not bf, 
but bc, it is turned ſrom moving in bf 
by ſome Force acting in b, different from 
the projectile Force. The a asb is (by 
238. 1. Eucl.) = absf; thea bsc is 
(by Hyp.) = & 456, becauſe theſe are 
Areas deſcribed in equal Times: There- 
fore is a bsc bsf 3 Whence (by 


Direction of the Force that, turn'd the 


The ſame Demonſtration holds good; 
when both the Body s and the revolbi 
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39. 1. Eucl.) fe is l b s. Therefore 


do. 
Y A S 


Body from. moving in the Line bf, to 
move in the Line 6c, is (by 15 Prop.) 


| parallel to o, and conſequently is the 
Line bs. By the ſame way of Rotting 
he 


it is plain, that the Force (that turns th 
Body from-a ſtraight Courſe) acting in 


ſo. be proved to be directed to s. 


all the other Points c, d, e, & c. may al- 0 1 


Body, are urged by equal accelerating: 
Forces according to parallel right Lines, 
that is, when both are urged with equal 
Velocity in a ſtraight Courſe; as will be: 


l themſelves, and afterwards be urged: | 
by equal accelerating Forces, according to il 


# x 


prralle right Lines, or (which is ll ond). 


their common Center of Gravity.move- 


in a right Eine: They will all continue 


1 to 
—— 3: ba \ 2 
2:25; 


( 102 ) hl 
to move after the ſame Manner as at 
firſt, in reſpect of one another, as if they 
were not urged by the ſaid Forces. 
For the ſaid equal accelerating Forces, 
acting in parallel Directions, will move 
all the Bodies with equal velocities in 
the ſaid Directions, and will therefore 


never change the Poſitions and Motions | 


of the Bodies in reſpe& of one another; 
and conſequently they will continue to 


move in reſpec of one another, after the 
P Manner as before. 


. 156 1 Floh U. Fig. 31˙ 
1 Tus laſt Prop. is Sir Iſaac Newton's 
f 2 Prop. 1 Lib. and Dr. Gregory's 12 
Prop. 1 Lib. All that Mr. Gordon fays 
to it, in Pag. 14, 15, 16, 17, 18, 19, 
20, 21, 22 of his Remarks, that is any- 
wile to ' Purpoſe, is, that bogr being a 
Parallelogram, the Force in b g directed 
tos may be reſolved into the Forces 60 
and br, neither of which is directed to 
, which indeed is very true; and ſo may 
the laid Force be leſelueg into a thou- 


n 


4 wan - -- 
* , 
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' Þ ſand other Forces; and in that Caſe, the 
' | Senſe. of the Propoſition is, that the 
Force, that is compounded of all theſe 


„Forces, is directed to the Point s, as Sir 
> | Taac Newton himſelt acknowledges and 
1 8 affirms in Sch. of hisforementioned Prop. 
ein theſe Words. Urgeri poteſt corpus. 4 
vi centripeta compoſita ex pluribus viribus: 
i hoc caſu ſenſus_Propofitionis eſt, quod 
vis illa que ex omnibus componitur, tendit 
e i ad pundium s "2; Ga 
But now, when we apply the precee- 
ding Propoſition to the real Phanomena 
of Nature, and not to artificial J hings, 
as a Ship carried by a Stream, or animete 
Things, as a Man walking, which are In- . 
2 ſtances the Remarker very impertinent- 
's ly brings in 15 Pag. is it not far more 
„ reaſonable ( ſince, according to 10 Max. 
Nature acts by the ſimpleſt Methods) 
a to ſuppoſe, that the Force directed to s 
d is the ſingle one in bg, than two in, G, 
10 and bs compounding the Force im h g 
to The laſt Caſe of the two Forces is in- 
ay deed very poſſible, but the firſt of the 
ue gle: Force is far more probable : Since 


[tis 


RR. y 


tis highly improbable that Nature afes 
a compound way, where à {imple way 
will do as well. If then the Planets re- 


volve round the Sun in Curves, and de- 
lcribe Areas proportional to the Times, 
as is well known by a Multitude of aſtro- 


nomical Obſervations; muſt we not con- 


clude, that each of them is urged by a 


ſimple centripetal Force (and not a com- 
pound one) directed to the Sun, though 


not wꝛith abſolute mathematical Certaintyꝭ 


It we ſuppolethe direct centripetal Force 
to be compounded of other Forces, in 


different Birections running quite away 


from the Sun, in one Place of a planetary 


Orbit, we have the ſame Reaſon to ſup- 


pole the like in all other Places thereof. 


Now what a needleſs, fooliſh; and un- 


reaſonable Compoſition of Forces does 
this ſeem to be And what imaginable 
Ground can there be for ſuch an abſurd 
Fancy, though this be not empty and ab- 


folutel i gende 2 


2 


TT © 7 
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| PxoOPOSITION XXNIV, 


© Theor, Fig. 3 2. 


A Body impell'd by a projetiile. F orce - 


once impreſt, and a centripetal Force 
conſtantly impreſt, may move in any Curve 
that is concave to the Center of the centri- 
Setal-Foredt ̃ . 209008 3 WTR 
This, I think, is pretty near the Re- 
verſe of, and almoſt quite contrary to 
our Remarker's firſt Theorem, which pre- 
_ the Curve to be a fpiral Line 
only. Ts | 8 


| Let any Curve, that is concave to te 


Center of the centripetal Force, be cir- 
cumſcribed by many Tangents A B, BC, 
CD, DE, &c. produc'd to Hy 1, k, &c. 
and let s be the Center of the centripe- 


tal Force: Suppole a Body in a be im- 


pelled by one ſingle projectile Impulſe, 
in the Direction of the Tangent A B; and 
after it has run from the Contact a to 


pulſe from, the centripetal Force directed 


4 


B, let it receive, in B, a firſt ſingle Im- 


' 


T: 4a + 48 
"832% 


Tangent A or AH into the Direction E 


third Tangent cp between ci and es: 


8 ſome other Point D, let a third centtipe- 


ttripetal Force, will be equivalent to 4 


3j > 
to s, ſuch as may turn it from the fir 


of the ſecond Tangent Bc: For (by Sch. F 
15 Prop.) we may. conceive a Force ten. 
ding tos, in the Direction 35, ſo adjuſted 
and proportioned to the Force in A H or 
B H, as may make the Body move in 
any middle Direction nc between IR 
and g s. When the Body has run in the 
ſecond Tangent nc beyond the Contact 
x to the Point c, let it get a ſecond Im- 
pulſe from the eentripetal Force tending 

to s, and that ſuch as may (by Sch. 1; 
Prop.) turn it into the Direction of the 


When it has run beyond the Contact 6 to 


tal Impulſe turn it into the Direction of 
a fourth Tangent pz; and ſo on. Now 
ſuppoſe the Number of centripetal Im- 
pulſes, and the Number of Tangents to 
be each multiplied to Infinity; then the 
infinite Number of Impulſes of the cen - 


conſtantly continwng Impulſe, or a cen- 
fripetal Force acting inceſſantly; and the 


j 
- — 
1 


. 107 3: 

N infiaite 3 of Tapgents (which will 
all be infinitely ſmall, becauſe the centri- 

, Petal {at wo are infinite i in Number] 

Prill degenerate into, and be all one with . 

0 he Curve it fell. From whence it is ma- 

Piteſt, that a Body impell'd by a pro- 

1 «ile Force once impreſt, and a cen- 

| ripetal Force conſtantly impreſt, may 

p you in apy Curve which is concave to. 


a Bie Center of the centripetal Forgg 
W. W. D. . x 

n- | 

> 3 Sehe 


7E have here ſuppoſed any centripe 


ll \ | tal Force in general acting at 9 
e. Hire, without determining any particular 
o a by which it acts; becauſe we have 9 


determined no particular Species of Cur- 
es. This we were obliged to do, that 
he Demonſtration might be the more 
general; and it is molt evident, that the 
aid Demonſtration agrees to the Ellipſe, 
wy Point within it being the Center of | 
he centripetal Force; ſince the Ellipfſfſe 
2 then be one 15 of ſuch Sr 1 
ux 
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ſtrated by Sir I/. Newton, tha 


„% ͤ ¾ ] ] ũ ou 
But if the Center of the centripetal 
Force be the Center of the Ellipſe, or 
one of the umbilick Points, _ demon- 


tripetal Force will be a regular one, or 
ſuch as acts by one conſtant Law: In the 
former Caſe, his Law of the centripetal 
Force is, that its Impulſes are directly as 
the Diſtances of the revolving Body 
from the Center; ſee 10 Prop. 1 Lib. 
Princip. In the latter Caſe, when one 
Focus of the Ellipſe is the Center of the 
centripetal Force, his Law is, that the 
centripetal Impulſes are as the Squares of 

the Diſtances reciprocally, or ( as that 
great Man expreſſes it) the centripetal 
| Force is reciprocally as the Square of the 
Diſtance; ſee 11 Prop. 1 Lib. Princip. 


Sir I/. Newton alſo determipes the parti 


cular Laws of the centripetal Force in ſe- 


veral other Curves; all which he deduces 


from his general Law delivered and de- 
monſtrated in his 6 Prop. x Lib. The 
Proof ofthis general Law, on which the 


reſt depend, alſo the Proof of the two 


particular Laws in the two foremen. 
mm. — 


the cen - 


f 1 10% 5 : 
al tioned Caſes, we ſhall here largely de- 
or liver in the five following Propoſitions; 
n- wiz. The general Law, and that of the 
n- latter Caſe, after Dr, Gregory's full and 
or clear Method; but that of the former 
Caſe (which Gregory has not) after Neu 
ton's own Method enlarged, Newton's 
own Demonſtration of his general Law, 
we : ſhall refer to the end of this Tract. 


ER. 


PROPOSITION XXXV. 


Ten. „ s. 33> 345 35. 


1 na ch oy evaneſcent 5 14 L. : 
of the Angle of Contact in a Circle, is 
in a duplicate Proportion of = contermi⸗ 
nal Arch. 

This is Doctor Gregory's S 24 Pie 
Aſtron. 


Let ape be a Circle, A B a i Tangent | 


Tm 3 - 


the Arch Ap; that is, this Subtenſe 385 || 
zs to another Subtenſe b d infinitely near 
A, as the Square of the Arch A D is to 
the Square of the Arch ad; provided 
'BD and bd be parallel as in Fig. 33 and 
34, or, being produced, meet in ſome 


Point o remote from 4, as in Fig. 35, ſo 


that they be infinitely near parallel. 
Draw the Diameter ac, which (by, 
a8. 3. Eucl.) will be perpendicular to 


the Tangent A B. 


1 Caſe. Let the Subtenſes DB, db 


be (in Fig. 33.) perpendicular to A B. 


Draw DE, de parallel to AB; draw 


alſo co, cd, and the Chords AD, Ad. 


The Arch Ap being infinitely little or 


naſcent, does infinitely near coincide with 


its Chord ap ; and conſequently is in- 


. finitely little different from, and ſo is to 
be conſidered as the ſame with the faid 
Chord or right Line x D: In like Man- 
ner does the Arch A 4 coincide with its 
Chord AJ. But (by 31. 3. Eucl.) A DPS 
is à right Angle; therefore (by 2 Cor. 
8. 6. Eucl.) as is à C: Chord a D:: Chord 
AD : AZ or BY, Therefore is Chord 
i T9 9 


„ 


% 


"088-3 


ADS DD NAH; and conſequently 


IE BD. Juſt ſo is Chord 147 


=bdX Ac, and * 1 =6. . 


Chord AN: Chord A4 ,, 
fore is DES IEC. bd; 


and conſequently Chord apq: Chord 


A44::BD; 6d. Therefore, "ince the 
Arch 4 p.coincides with, and fo is infi- 
nitely near equal to, the Chord 4 p, and 


the Arch A 4 coincides with, and ſo is 


infinitely near equal to the Chord 4 d; 


there will be as BD: b d:: Arch . 
Arch 44. W. W. D. 1. 8 

2 Caſe. Let the Subtenſes BD; ba 
(Fig. 34.) of the Angle ot Contact be 


yet parallel, but not reren to 


the Tangent A B. 
Draw vx, df perpendicular to 483 


then (by realon of the equiangular Tri- 


angles D B, df) there will be as BD: 
bdi:Ds: df. But (by 1 Caſe) as vy: d f:: 
Ap: Adq Therefore as Bp : bd:: 
454: A 44. W. w. p. 2. 
55 Caſe. Let the Subtenſes B p, b4 
(F 2. 35 .) converge towards ſome re- 
| mote 


„ 

naote Point o, but ſo that they may be 

| infinitely near parallel! 

Draw Dx, df perpendicular to the 

Tangent as. Since B; D, bd are ſuppoſed 

to be parallel; the o is= > fbd, 

and conſequently the Triangles x8», 

| Fbdareequiangular. Therefore as B D: 
 bd::pr:df. But (by 1 Caſe) as vr: 
df: A:: adg. Therefore as Bp: d:; 


2D : 4d. w. w. D. 3. 
A Corolla,. 


THE naſcent or evaneſcent Subtenſe 
of the Angle of Contact, is alſo in 

a duplicate Proportion of the contermi- 
nal Arch, in any other Curve to which 
there may be deſcribed an equicurve 
Circle, or a Circle whole Curvature is 
the ſame with (or infinitely little diffe- 
rent from) the Curvature of a ſmall Por- 
tion of that Curve; ſuch as are the Co- 
nic Sections, and many other Curves. 
For if the Circle A D (Hg. 34.) be of 
the tame Curvature with a ſmall Portion 
25 of the Curve a n, the Points D and 


* . C 
Sat AG "1 . 4 : 
2 


— 


— 


. 1 * 


4 wil both be in the — of thit ; 
Circle, and alſo in this Curve: There- 


fore the naſcent or evaneſcent Subronſes 


BD, Hd of the common Angle of Con- 
tac, will be in a. duplicate Proportion 
of the conterminal Arches AD, Ad of the 
Curve 4 ADG, as well as of the Circle 

AD Gn 8 


8 \ B 


PaorosiriON E | 
Ibeor. | Fig 36. 5 1 


Ir a Bu be -projetted accordi no to the | 
Direction of any right Line vR, and 
at the ſame Time be urged by a centripetal 


Force conſtantly tending to a Center s, ſo 


that by the compound Motion it deſcribe : 
| the Curve A pp; if alſo, the right Line 
' PR touching the Curve in any Point p, 


from another Point 83; in the Curve infi- 
nitely near v there be drawn the right 

Line B D perpendicular to the right Line 
SP, and BR parallel to s 2. And the like 3 | 
Conſtruction be made at any other Point = 
pof the . p 4 25 a * in I; > 
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. veciprocally as the ſolid * when 


of centripetal Forces, which the deſer- 
vealy famous Dr. Gregory. demonſtrate 


to the Point s, be called v; and let the 
Time wherein the infinitely little Arch 
vy is run thro' by the Body with the 
compound Force, or whereby the Body, 
by the projectile or natural Force alone, 
would run thro” the OY little Tan- 


n m4 ) 


7 þ infinitely near p, rb parallel and 34 
perpendicular to sp. Then the centripetal 
Force in v will be to the centripetal Force 
in þ arSL4X 649 it o SEN BD 9, or the 


BR 
centripetal Force in any Point v will bs 


the Figure vx. BD 7s infonttely little, 
This is the great Newton's general Lau 


after the following Manner. 
Let the Force or Impulle i in v tending 


gent PR, be called 7. 


Let the centripetal Force in p be cal 
led v; and the Time, in which the in- 
- Knitely little Arch p6 is run thro'; or in 
Which the Tangent Ty would be run 


"uo | 


=” 0 
1 w 


* 


2 


EA 


LEE 
. 


l 


8 


Ati „ 


thro' in a Time 57 to the Time t, in 


draw cf parallell to sv. 


ra * 52 But (by 35 Prop. and its Ger.) 


: FT 1 IA; and theſe Arches p B, ve 
being infinitely little are (by 1. 6. Eucl.) 


32 Prop. Jas the Times in which they 


deſcribed, or 2. „ 
BR, —PBg ;. 
7 Pc 


the little Line 0 


BR Ne? br. 
6 8 55 dy > But (by 32 Prop.) 


thro!, be called t. Let p r 5 an Ah run 


which the Arch pb is run through; and | 
"TY (by Lem. 5 Prop. ) 1 


as the Triangles Bs», «sp; that is (by 


are deſcribed, or (by Conſtr.) as the 
Times in which the Arches PB, pb are 


Conſequently | LE ; 
20 FA 8 Again (by 2 Max.) 
f is to the little Linebr - 
as the Cauſes that produce them, that | 


ir, as the centripetal Force in v to the 
centripetal Force in Po or as v to v: > Got: 


cal. ſequent. 3 Ji is = v Therefore is 8 N 
* 7 * Whence 3 15 = BR — my =! 9 


begs "SF DME 3 


25 T tot lo is Area 5 to Area S0 p, or 
9 twice 
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| = 76; 116 * 
twice 5 r to twice 8p, or (by 1. 1 
Eucl.) as s ND to SBN d. e. 


t* S PRZN E44. 
fore is 5: A 5 


1 a B R 5 5 


visto v (as BR x Pcb, Go Dy * x 


22 br x SPq BD 
Dig, or 7 
7 Or as RN is to SKI 


241 SP7XBDg 
or) as is tos ES I -» There. 


fore the e Force i in p- (tending 
to s) is to the centripetal Force in p, as 
2 1 is to . Or ( to ex- 


neſs the Thing ſhorter ) the centripetal 


Force in p, is reciprocally proportional to 
SPSYX BD? 
- the naſcent orevaneſcent ſolid 8 


w. "Fs De 3 
FENCE, if any Curve AD be g 
ven, and a Point s to which * 


rentripetal Force tends; the Value of the 
Solid —2 LY may be determined from 
the ne of the Curve; and conſe- 
quently the Law of the centripetal Force, 
which is reciprocally as the ſaid Solid, 
may be found... * - Fs 


1 Corollary. 
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5 Leu. Fi is 37. 
15 a ri bt Line x vz 1ouch," in any - 
Point v, an Ellipſe A? 1, whoſe am- 
— WW bilick Points or Foci are and v ; and 
re. I through the Ellipſe's Center c there be 
can a Diameter 1x parallel to RZ: 
Then, a right Line being drawn from 
Stop, that Part thereof EP, which is in- 
tercepted by the Parallels 1x and x Z, is 
equal to c a halfxhe longer Ax. Ii 
Draw v, and t H Il RZ or Ik. Since 1 
(by 3. 4. of Miilnes's Conic Sections) the i 
Angles yz, n R are equal; alſo the 
Angles PH, PHE alternate to theſe, are 
equal; whence PH is= pf. Again, ſince 
s and g are the Foci, and © the Center, 
sc is = CF: Therefore (by 2. 6. Eucl.) sx 
is E H. But $H is the Difference of ps 
and py : Therefore s ; is alſo the Diffe- 
rence of PS and pF, and E H the Half- 
difference of the ſame. Wherefore EP 
_ * of the leſſer Quantity PF or 
©. OR 


. 
— 


N ke: 118 55 
| PH, and. the Half. difference x 4of the 
greater and lefler Ps and PF) is equal to 


dhe Fall. ſum of P s. and p F. But (by 5.44 
Miln. Conic.) ex A. Ps is = D A, There 


fore EP on rsa rie bse 


| Paovorrion XML 
Theor, Fig. 38. 


1 IF. a Body inpetd by a bell Ee 
So once impreſt, and a centripetal Fore 
© Conſtantly urging, revolve. in an Ellipſe 
the centripetal Force ſtill tending to a Fo 
cus of the Ellipſe: The Law of the ſaid 
centripetal 2 4268 will be ſuch, that it. 
: ee on the revolving Body, will fil 
be reciprocally proportional to the Squares 
2 the Diſtances of the ſaid Body from thell | 
id Focus; or, to expreſs the ſaid Law| 
Porter, the centripetal Impulſe or Force | | 
will conſtantly be as the art of. the Dj 5 
e rd 2 t 
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Let a P M be the Ellipſe in 1 the; 
3ody revolves, and let s be that Focus 
Pt the Ellipſe to which the centripetal 
Force is directed. Draw the conjugate 
\xes T A, GY, croſſing one another in 
he Center c. at any Point p of the 
lliptick, Curve draw a Tangent H ? „ 
Iraw alſo the Diameter PM, and TEM : 
conjugate thereto or parallel to tbe 
Tangent H z, and to ix demit the Per- 
endicular v N. Complete the Parallelo- 
ram PCIH,: and 14 Will touch the El- 
ple! in 1. Joyn sv cutting 1 K in x. From 
he Point B infinitely near v draw B; R pa- 
allel to SP, and By fo RZ, rant, 
Pinx, and MP in . Draw allo BD. 
erpendicular to SP, 

The centripetal Force tending to. ss 
by 36 Prop.) reciprocally as the Solid 


8 * 4. This then muſt be compu- 


d from the Nature of the Ellipſe. To 
hich Purpoſe let x denote the Para- 
eter hs the Ker Ax TA: Then (by 
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Y LXP > Mo Pow. Bog ,, Bxy . 
Er „ . vr nar. But 
(by 1. 6. Eucl.) N jg BR = 
(by a. 6. Eucl.) 5 585 E becauſe x o is i xc 
and (by 37 Prop. 2 PE is AG 
Therefore! is 
. Al. And(by: Cor, 20. T. Milo 


| Ops 
-j-- TE ore And, in the oteſent Cale, Bois: = 


Bog © 
377 _ out of the firſt Equation, Far 


ther 55 5 is FN becauſe the Tri 


Bu ( 52 . 2. Mitn, Gone ) the Red 
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'LXPo = 5 Ag gain, Nag Mo x b 


«Pq 3 A 


BX, the Point 3 being infinitely near the 
Point p : Therefore i327 = rn, and ſo 


angles BD x, PNF are equiangular, for 
the Anglesat Dand x are Right, and the 
alternate Angles Bx D, PEN of th 
two Parallels BX, EN are equal. And 


Py 7 is = C 4475 becauſe, as before 
5 5 * Ea, 
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angle oc 102 hs An bs the Paraffelcs 
purer ak or (by 35. 1. End.) the 
NN ICK PN; therefore( by 16. 6. 
Eucl.) as CA: n: c; whence 
8 AAN: 164 C04 therefore is | 


[22 —_ZCy 
557 Toe Therefore fince, as before z 


the Proportion of x. 3 Kto n Dy is com 
pounded of the Proportions L & RN 
to & Do, LX otto N Po, MN 20 
to 30 2, (B Oo tog x4 Which goes off) 
and B x4 toB D/ it muſt alſo be com- 


pounded of the Proportions 5 Pegel 


LXBK&. 
equal to thele ; that is, 3 5 7 =p FER 
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"Mo XGCq. . But (by 4 Cor. 24. 


Mil. KKD ger Sa | 
fore is 357 - MNG CT N= 


ince the Points B and p are a 
ear one another, Mois(=Mp)=2 ce, 


eee 1 B = 1. X BR 2150 8 
45 K = P R 


2 2 * Li | Wherelore the — © 
n er 


| (- 123. * 
Force in » is rec iprocally EO to 
58.74 *L, as is evident from 36 Prop, 
or, becauſe 1 is a conſtant and invariable 
Quantity, the centripetal Force is reci- 
procally as s. Therefore the centri- 
petal Force tending to one of the Foci 
of an Ellipſe, is regiprocally as the Square 
of the revolving Body 8 ae HER 
— Focus. ee 0 


4 ) ; a 4 > : 
Schohy 
* — a 1 2 


At the End of this onſtration it WM 1-5 
3s proved, - that the centribetal Force i is 


reciprocally as s R L; that's to ſay, the 
centripetal Force in the point P is to the 
centripetal Force in any other Point þ 
(hen the Force is directed to a Focus s 


of the Elliple ) as s NN L is to S * 1, PE 
. erassÞg is to sg; which is all one as Ord 
to ſay, that the centripetal Impulſes or ſequ 
Forces in the Points v and p are recipro- mh 
- cally as the Squares of the revolving Pans 
| BE $ Diſtances from the {aid e 8. Poit 
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P 
IF a. Pody once - impell'd by a projeftile 


= Force, and conſtantly urg d by a cen= 
ripetal Force, revolve in an Ellip(e, the 
centripetal Force tending to the Center of 
the Ellipſe : The Law. of the ſaidcentris 
petal: Force will be ſuch, that its Impulſes 
on the revolving, Body, will alwazs be di. 
redtly as the Diſtances of the ſaid Body from 
the. ſai j] nh 35 3, = 
Let s A, $6 be the Semi-axes of the 
Ellipſe, whoſe Center. s is alſo the Center 
of the centripetal Force; M, 1x twa IM 
conjugate Diameters, PN, BD Pgrpen- 
diculars to. the ſaid -Diameters; Bo:ati' k 
Ordinate to the Diameter a v, and con- 
ſequently parallel to p x the Tangent aet 
the Vertex p and to 1 x;. complete the 
Parallelogram Bo PR, and ſuppoſe.the IM 
Point B; to be infinitely near the Point P.. - 
 Then(by.2 Cor. 20. 1. Miln. Conic.) i 
a5 is PO:X 0M; BOq::$Pgt 81% and BY 
ON 1 tt 
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5 8 Whence fl = ( by 
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0 . ) 37 1583817 Pg = 
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Ken: Therefore as is PO X 0M; 


BDg ::SP,X SPA: 'SI,xPNgqz and 
Tontequentr BD, XSPqX SP, =P go 


e Wherefore 


BD * XxS FZR SE 227 
To (=55 5, * 82% X 3% 


8 0 M * 814 * P N 2: ; Andeooſequent 
8 F $0 EY 


712) 8 522 * . Af 
- the Parallelogram 5p 1, and for P 0 2 
put its Equal B x, and for s 1 & N Cor 
| $PH1) puts c Xs a equal thereto by Fen 
I. 2. Millu. Conic. alſo the Points s a 872 
r coming cloſe together, for 0M put 


25 p: Then, multiplying the veg Pre 
and Middles of the laſt Analogy, you 
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en b. But thy; 36; Prop. the beste | 
tal Force in p isreciprocally as the naſcent. 


80 1 P IXEDY Thereforeit 1 is alls he . 
cprocall 3 8 3 Sy Now 2 5G, ; 
X 541 is 2 given or conſiant Quantity; 


therefore is 2 18 * n = i 


SP 


the centripetal Force is — a 


and conſequently direaly as the he Diſtance 
| SP, w. W. D. 


4 Scboh: ä 


IN the former Demonſtration it is pro- =_ 


ved, that EN i f. 


Now, if pv be Tabs in- p, 1 pa- = 
rallel to sp, and 64 perpendicular to sp, 


the Points 6 and p being infinitely near 
one another; it may be proved, after 


the very ſame Manner as above, that 


2 | 
A — . But (by 36 
Prop.) the centripetal Force in. v is to the 


centripetal Forte in p, as 2481 is to 
A7, zhar js (when the id Force = 
155 55 L 2 : 5 ** r 


is + direQed to Ga. Center of 3 as 


TE SA $6 SA 
De Bi Fo. 25 , or a8 85 


Ss ws Ck: e SAy is a given 
or conſtant Quantity. Therefore the cen- 
tripetal Force in v is to the centripetal 
Force in p (as 85 is to: =, 23 as s is to 
pp the Diſtances directly; becauſe Fracti. 


ons of the ſame Numerator, are recipro- 
- 'Gally proportional to their Degonine: 
[I 
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PROPOSITION x1. 
Len Fig 4 


7 1 2 be an „ Elbpſe, Ba its FE 
4, c the Center, c half the fhor- 
ter Ax, And » one of the Foci ; then, if 
Nom t; there be drawn an Ordinate x E t0 
e longer Ax Ba, 1 Jay that 38 is mon 
than rm 
Put Bc or CAS 20, ccc, ere. will 
ben is 5 a Kr. fron 
By 4 Or. 2. 4. Mil. Cane. 72 ö 2 
n half . Parameter of the ail x 
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-— . 127 3. 
AN * ( by 4 Cor. 24. 1. Mila Gui) 
 FEXCA n C. Whence 

1E is 2 Alſo (by 2 Cor. 20. 1. Miin. 
Conic:) * BF * FA:BCY CA: 2725. 
0 that t H, @TS7 Alf . 
N there is ac , XY (4 
2 IN Ae conſequently ya = 


| than — = Therefore: is FE morethan FA, 


W, ww. 5. 
- | Gonollaie: - 
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21 Tus; Semi- rameter or + Ordinats 5p 

rx drawn from the Focus r, is 
0 longer than any right Line r D drawn 
from the (aid Focus to any Point p of 
the elliptick Curve between à and B. This 


from x as a Center at the Diſtance zr E. 
2. It is evident, that any right Line 
[EK drawn from fue Focus x to any Point 


+ 


(oo _ ==; 7. But, as before, xi 9 
==5 ; and, tis Nik that? A . is more 3 


will be evident by deſcribing a- Circde I 


Ss: 


E . t 5 
of the elpeicke Curve between 2 FE 'B; 
is longer than yr and ſhorter than x . 

3. it is evident, that the Line x1 ly- 
ing nearer Fx, is longer. than xv lying 
further from x E. And that any Line x 
lying nearer r B, is long er than FG Tying 
further from x . 

4. It is evident, that F athe Part of the 
longer Ax lying between the Focus and 
"the neareſt: Vertex A, is the {hotteſt of 
all right. Lines that can be drawn from 
the ſaid Focus to any Point of the ellip- 
tick Curve: Aud that e Part 
F.B, is the longeſt of — 


- PROPOSITION xII. | 
Een. Eg. 496 4 5 22) 


2 E Dif ſtance r 0 between ehthis en 


F of anEllipſe and the End o of the ſhor- 
ter Ax, is a mean arithmetical Propor- 


* zonal between the Segments Rr and x4 
. of the 1 15 Mts. made * the PE” 2 
WH. 
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by For. 56 being. drawn ta the in 

| Þ Focus v, there is (by 5. 4. Miln. Conic.) 
7 Tor 2 710 AB, and b e 


ly £6 == AB or the half Sum of 3 


and 2A: ee FG is a mean arith<.. 


metical Proportional, between BY and 
FA. n 1 . 
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po os 11 rox x. 
Theor, Fx. 4 


Fu Wb cane” inan Ell TITS 
I* jectile Force, and a —_ Force 
nfm; tending to a Focus of the El. 
lipſe : Its Velottty in, any Point in its ſe- 
Cond Revolution, wilt be the ſame it was- 

1 that Point in itt fo ſt Revolution : And 
0 in any other Revolution. 

Let's be the Center of a cntripetal 
Force which. joined with a projectile, 
makes 3 Body deſcribe the Ellipſe A x N 
hoſe longer Az is AÞ and ſhorter nr; 
uppoſe alſo s to be one Focus of the El- 


ple, A * 32 F the Four 
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will deſcribe Areas proportional to the 
| | Times of Deſcribing. Let the infinitely 


infjinitely ſmall Parts A c, c , DE, E R, 


7 


, (5c. of the Elliple, will be equal, 


ſame Proportion as the laid Parts; for 


may every one be conſidered as uniform: 
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little 2 Ac, es p, Ds E, ESH, 155 üf 
Oc. be equal; and conſequently the] 
Times in which the Body delcribes the 


Therefore (by 1 Prop.) the Velocities | 
the Body in theſe Parts will be in the 


the Motions in theſe infinitely little Parts 


And ſo the Velocity in a c will be as A c, 
the Velocity in p (though greater than 
that in A c) will be as cp, the Veloci. 
ty in DE as D, and fo on. But it is plain 
that A T is Ac, I RS. CD, RN AD., 
and ſo on; and conſequently the Veloci- 
ties in theſe Parts are the ſame reſpec 
ively. From whence it is evident, that 
the Velocity in A in the ſecond Revolu- 
tion, is the ſame. it was in A. in.the firl 
Revolution; and ſo in any other Point oi 
the Elliple. What is proved of a ſecond 
Revolution, holds good, after the ye 
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Corollaries. | 
„FRO M this Prop. and 40 Prop, 
l. + with its Corollaries it is evident, 

of hat the Body's Velocity (the Center of - 

he Nhe centripetal Force being the Focus: s 
for f the Ellipſe) is ſtill increaſing from @. 5 
ts Nhrough x to p, and again decreaſing from 
m: through z to a; fo that the Velocity 
n a is leaſt, and in pgreateſt. It is allo 
vident from 41 Prop. that the Velocity 
ns and F, the Ends of the ſhorter Ax, 
sa Mean between the leaſt Velocity in 
x and the greateſt in g- 

2. Hence it is plain, that all that Mr: 
ordon advances in Pag. 87, 88, $9 of = 
tis Kemarks, concerning the conſtant In- MY 
eale of Velocity of a Body revolving in 
n Ellipſe, about one of the Foci as the 
enter of "the centripetal Force, is falſe; 
nd his Banter groundleſs.” For from what 
ve have juſt now proved it is evident, 
hat though the Velocity increaſes in one 
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Half of the Elliple it gradually . OY 
zs much in the NG d a after a oft 
com plete 1 Fu Velocity is the 
. ſamej it was at firſt, * 
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Ten. Fig. 42: 


7, E . Sine 2 an ! 
ſmall Archof a Circle, it equal (at lea 
ee. near] io the Square of. the ſaid 
Arch divided by the Diameter: That % . 
Fan be a voy ſmall Arch of 4 Circii lor 
Whoſe Diameter is A a, the: verſed. Sint :* 

AC is (very nearly) equal tothe Squar 
| 3 the Arch AB diu ed oy the Diaet 


Tüte already has JT virtually 8 
25 FRY 35 Prop, but we ſhall here Explicice 
| demonſtrate. ö 
Draw the Chord as, the Sine cy 
- and the Line GB. Then ( by 2 Cor. 8.6 
Eucl. as is AG: AR : A B: AC wWhence 


Ac iss - that i it, the verſed Sint 
. AC * e Arca vip equalt to ee 


* b 


r A Þ 
Gb 4 


eke Chord X's divided 


and its Chord -coincide,\ Therefote the 
verled Sine 4 C is equal to the Square 


of the Arch, AB, divided ö che Diane: 
ter AG, W. W. 5. 5 [ + gdh 5c ed 
5 95 4 Selen Re, ww 


M6 89 in his Remarks Seide "Y 
the Foot of Pag. 3 8. to quatrel hard 
with Sir Iſaac e and Dr. Gregory, 
for their affirming that the Force by gd 
the Moon is hindred from * 

15 bit, 


in ſtraight Lines and kept in her 
is the lame. with that Force. by which 
heavy Things fall .to-the Grounds and 
endeavours. to confute them. In order 
to which he affirms in Pag. 42. that it 
very clearly appears, that the real Mo- 
tion of the Moon, is (by Newton) com 
pared with the apparent Part of falling 
Bodies only. Now ſu ppoſe this be Talle 


that it ſhould, ſince the Fall of a Body _ 


ter A. But e f AKKR i | 


ted him; Den 1 be no good Reaſon 5 


very near the Surface of the Earth. is = b | 


many Ren to ee 12 
25 0 "Paris Feet, in a Second of Time, Nef a 


in a free Space; ſo that whether the = © 
Farth roll about its Axis or not, the Fall I gre: 


of 15 75 L ſuch Feet in a Second of Time i i rate 


3 determined by Mr. Hugens, Sir If. New: = 
. on, and their Followers, to be the full Nos 
And real (and not apparent) Effect of Gra- N he 
vity near the Earth: Vet the odds oftal N p. 
lt uns! in a Second, a Space more than 15 Nee 
i : = Feet, ig. ſuch a Space more as is 
equal to the verſed Sine of 17” (as Cor 

don would have it, or b „. 


much. as any Point of the Earth's Surtace 
runs, dy its diurnal Motion, in a Second 
of Time) of the Earth 5 Circumterence, 


| beſides the ſaid 15 75 Feet or 181 Inches 


which at moſt i is but of an Inch, is lo 


' ſmall in reſpect of 181 Inches, that! in 
ſuch nice ae it need” not be 
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ut | That-the verſed Sine of an Arch of 15% 


e, of a great Circle on the Earth is not ful! 
be 4 ol an Inch, will thus appear. Such a ä 
all N great Circle's Periphery is, by late accu: iſ 
is {© rate Obſervations, found to be-123249> 
w. £29, e been ah" contequently tile...  - BY 
all ji meter 00: \Be 139231600! Tuch' Feats 
al vole Periphety is to 123249600 the =. 
Feet in the whole Periphery, fo is 15 Se- 

conds of the Periphery to 142 6'5 Feet; 
anſwering to 15 Seconds. This Arch. _ 
1426 5 Feet ſquared, and its "Square + 


r 22 122 1 r PLS 2 k a 
234% 25 divided by the Diameter. 
ce the Quote og will (by 43 Prop) gie 
nd the verſed Sine of, 15 ſought: And this 
ce, De cimal 09 of a Foo t is not fall t =—_ 


an Inch, From whence” it is plain, that 
the Remar fer here makes a Noiſe to lite 

tle Purpole, eſpecially ſince the an 
Diameter of the Moon! Orbit is not het 
ompletely determined, though it be 
determined to be about 60 Diameters ! 
ae Ea „i , on r 7 . 
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4 5 nn 2135 { #1 ffs 681338, "23 bf MN : 
HE. Poe F hs Maes tend 31 
| tO: the. Center of- the Earth, and i bi 15 | 
* bepti in ber Orbit; it the ſame with the Iq 
Force of Gravity, whereby terreſtrial BW di 
[! dies tend to the ſaid Ce nter. BIG th 
4 The Time of the Moon 8 Revalation 43 
JED in ber Orbit is 27 Days, 7 Hours, 3 Ar 
Minutes, or 2360580 Seconds of Lime is 
| Iv 368 there are 1296. of 
Andi as 2360580: Seconds of Lime 0 
to 1296000 Seconds in the Periphery, vil of 
is 1 Second of mne of Seconiſ it t 
In tlie Periphery, equal is br of 8 | 
Second, equal to the Arch of the Moon Ce 
* © Orbit that as e in 1 Second 0 rs 
8. Timec „ of 
de Moon's Oibit is eee p. 5 
is Feet; and the Diameter of Het: 2 : 
4s 2353 896000 Paris, Feet. 2 
Then as 1296000, the Secqtulsdn i bi 


whole , is to 73 eee thi 
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1 2 137 57 2 
Feet | in the whole Periphery; r 
is to 7394976, lo i is 549017 of the EER 
riphery to 3132'691 Feet, anſwering to 
5490 /. So thenthe Arch of the Moons 
Orbit, run in 1 Second of Time, is. 1 
nil 37 32 691 Beet, © * 1 
This. Arch of 3132 591 peet Pe N 
ſquared, and the Square 98 13752 91481 
Bel divided: by the Diameter 2353896, 
the Quotient *oc4169 of a Foot will (by 
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10% 43 Prop.) give the verſed Sine of- oh 
Arch the Moon runs in a Second, which Mi 
me. is the Meaſure (at leaſt extremely near) N | 4 
ot the Moon's centripetal Force in ner 1 
© Orbit. But the ſaid Force is as the Square ; 1 
Al of the Diſtance reciptocally. Therefore, 
ond it the Moon was brought to the Surface 

of i of the Earth, or 6 Times nearer the, 


Center than the ; is, her centripetal Force. 
would be 60X60, or 3600 Times oo net | = 
of a Foot, ot 15 0084 Feet equiva = 


EY to 180” I Inches. So then the Moon Near. | | 
bi the Surface. 'of the Earth being let- tally, | 6 
. would deſcend dy her centripetal Foce 


in a Second of Time, 1801 Ipches. But 
is known. by many Experiments, that 
; 5 3 


3 
e' 
„ 


iq * 138 } LY 
-- 2 erbe, near the Surface ol. the Exith NY 
"Bll ina Second of: "Time 15 Feet 60:59 


4 And theſe Numbers 180˙ 1 and 
81 1 — but very little from one ano- 
ther. Therefore the Moon's centri- 
z petal Force is all one with Gravitation, | 
© or. that Force whereby heavy Bodies near 
F the Earth ge ph 
This N is founded up pon th -Sup: 
3 that the Nie of the Moon's 
„Orbit is 60 Diameters of the Earth: But 
if we ſuppoſe the Diameter of the Moons 
Orbit to de bet mote (as probab - 


pit is) viz, 60 2 Diameters ol the Earth, 


aud fenew'the Calcul, we will find that 
| the Moon near the Surfice of the Earth 
Would deſcend by het centripetal Force 
About 182 Inches, in a Second of Time 
And this will anfwer all that Mr. Gordon 
can e about his 171 1 5 apparent 
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IR. Cordon N 2 0f bis 15 
delivers hee th from which in 
j Page 55 he inters a Corollary, deſfign'd not 
„only to overturn the preceeding Propofi- 
ar n about the Gravitation of the Moon, 
s but allo all Mealures and Eſtimates of_ 
- | centripetal Forces by verſed Sines. His . 
p. Theorem, in his own. Oe? s as fol- - 
15 lows. . PRES 74214 | 
ut 4 Body fem An Arch 2d; . 2 
* fall. 2 the Tangent of ever) Sarto 
b- bar Arch 4 certain Space; and ihe Sum of 
b, (4/7 thoſe Spaces is, in reſpett of the verſe 


BILE 


t e of ad, infinnely. little, + Vo © 
1 . {bis Theorem Hoke very like aP3a- 1 
2 dox, and yet if the Arch a d be {appolsd | 
wh infinitely ittle, it will perhaps be found © | 
„„de agree better with a Principe delive- —— 
ne Nred 975 Sir IJ. Newton,” Dr. Gregory, ad 
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I 9 3 Diviſionʒ a centripetal Force conſtamiy d. 
It refted to a certain Poings; will make « 
Boa deſcribing #be, Archꝭ a dofall from al 


ES take to be this; Suppoſe an 
divided into an infinite Number of: Part, 
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MW and! Whiſtor's 4 Cbr. 2 Prop. Prall 1 


Far- nalben, which eee before 
laid down in Cor. 35 Prop. Gordon's 
- Demonſtration of his Theorem” being all 
bare Aſſertion, without any -Reifons 
* - aigned, I ſhall not be at the: Pains to 
examine it; but ſhall only more fully 
| expreſs the true Meaning of bis Theoren, 
and after I have endeàvoured to give 
. more clear, ſuccin&, and accurate 
Demonſtration, deliver his Corolla: 
Which done, I believe it will eaſily ap- 
Pear, that the- {aid Corollary has either 
no Connection at all with the ſaid Thes. 
rem, or elſe that the Connection is ſo 
oblcure, that the Remar ker is oblig d to 
mew it. The true Meaning then ofthe 


infinitely little Arch ad: of a Ge to tt 
aud Tangent. drawn:.1o all the Points -o 


' the Tangents certain Spacer, and the Sun 
4 all * eee will n 


"bo ; 


# 


1 14¹ 5 1 
5 lle in ed of k d ene Sine * 
the Arch a d, or right Line drawn paral- 
el to s from dto al the Tangent i in 4. 
Which H thus dem emonſtrate. 8 
Suppoſe the /infmitely little glich 4 
divided" into two equal Parts 4 c, cd: 
When the Body has: come from a to c, 
the centripetal Force men to s, has 
made it: fall from the Tangent of the 
Point, à the. Space ee, and hen it is 
come: to d, t the. laid. Force has made it 
tall from the Tangent of the Point c ano- 
ther Space equal to ec, at leaſt infinitely * 
near IDE the Sn #3 Get two: VO 


e 


2 
5 and its To asisec; ops 
4d. :: 124. 1 again, we PAL . 
Arch 4 id divided into three equal Parts _ 
ab, be 6 Id, the Body, by the, Force 


tending te 85 will 305 5 the Tangene 


bas much, and from the Tangent of e 
allo as much, that. is, it will all from | 


cies of, ic 


75 7 4 55 
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eka the Shark Fb, trom the Tangent of , iſ 


the three Tangents of a, hc, trop ages 9 $7 
443 4 qu to jb, che 1 4 
Sum m 


ſantly decreaſes, as the Number of the 


"Mt 'Ja2 4 


5 x So 


Sum ersol "wit; ne 25 14 be: 77 

cauſe ( by Cr. 3 35 ; Prop. ) as is 7 ka dr 9 
406, 244 1 312255 75 In lik e Ma ff gh 
- . if we ſuppo e: the: rch ad, 0016 yok 


into 'four e al arts the Sum of-the ]“ 
Spaces le Ron the ; an — 5 of the ll. ? 


1 Point @ andthe next three Pats of Di- oy 
 vibon, will be equal 110.4 EA: And ſo Yin. 
forth. Therefore, ſince the Sum of the Nof h 
Spaces fallen from the Tangeñts con- 


Points of Contact increaſes; it is evident, 
that, when the Points of Contact are in- 
finite in Number, the Sum of all. the 
- fallen from the Tangents, while 
the Body is deſcribing the Arch ad, is 
Juen, little in reſpect of the verſed 
. Sine Ed of that Acch. WW." 8 
The Corollary our fee mar er, pretend 
- i draw from the torelaid”. "I Totem» 
what followWw. VA] atten oh 
Hence it appears, t that 41 E Eftimatis of | ouſt 
| - the Quantity of, a Force. turning a Bod litt 
rom ſtraigbt L ines into a Curve, if they Tt 
Wes . the Force n a ns ay 0 


. ber 


ht » My 


a ; 


; 125 2585 7243 T 1 
at cout Auch ty werſe She of 5 Wee” 
Ach, or compare the Forces that produce 
any two Arc bet, one whereof is greater 
u. than another, -by the: Verſe Sine of thoſe 
Arches,. ave erroneous. 85 

We shall leave the Ramm br to make  ... 
good his Corollary, either from bis Ihzo- 
fen, or any other Way he ſhall think fit. 
« In.the mean Time, whatever becomes | 
he Nof his Theorem, and whether his Corollary - -.- 

be by a juſt Conſequence deducible from 

his Theorem or not, I think we can 
prove his Corollary to be tale... For ſup- 
poſe a d and d to be infinitely mall .- 
Partie; of the Curve a dz, whether 
equal or not, deſcribed. by 4 Body in | 
veryſmall, but equal Particles of Time: 
led Let a1 be à Tangent at a, and dna 
I Tangent at 4; alſo let dx be parallelto 
06d sa, and z parallel to sd: While tlie -- -/ 
Body is moving from a to d, in the infi: 
nite ly little or naſcent Arch ad, the cen⸗ 
tripetal Force tending to s is infinitely 
little altered, which is much the ſame 
Thing as to ſay, it is not altered at all, 
but continues 5 the lame! in es Point 2; 

5 et e 


* * 5 
7 
* bs 3 
9 — 


| 0 Tha » 1 
che zac 2 tilt it come to d. Is like 2 
anner, while the Body i is moving from || ** 
d to , in the infinitely little Arch dz, 

though the centripetal Force in 42 may 
de ſomewhat leſs or more than it was in 

” ad; yet it muſt be ſuppoſed to continue i 8 

if the lame unaltered thro whole dz, till! 10 
it come to Z. Now k d is the Effect of 10 
the centripetal Force, when the Body if © 

has moved from a to a, and n 2 the Et: 
fect of the ſaid Force, when the Body 

has moved, in an equal Particle of Time, ; 

"from d to 23 and the ſaid Forces ate the f | 

ſole and adequate Cauſes of the ſaid Et. * 
ſects: Therefore the infinitely little ot 

no naſcent Lines ł d and ns, muſt by 1 

|; Ne] be proportional (atleaſt infinite: P. 

1 ly near) to the centripetal Forces in the 

1 Points a and d, or in the Arches à d and FR 

40 76 11s. Therefore E d is the (infinitely near) © 

Mieaſure or Eſtimate of the Quantity of up | 

the centripetal Force at a, and n > the 

 Meaſureot the ſaid Force at u; 'notwith4 


1 ſtanding that the preceeding C Lorollary a4 5 
a ng, $00" "MAE 15 N a. 
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15 Now; That it is not ee — 3 
15 Arches a and da ſhould be contiguons, / | 
uy although Sag ihe. 05 Mt: «he Sa wal 


Again luppoſe | 
ſmall, Arch of the Curve adz, and. con- 

lequently the centripetal Ferce to 3 

nue the ſame from à to d; ſup pole. 

ab to be à Part of the Arch 44 * Then, 

notwithſtanding the preceeding Corollary, 

fb is the Meaſure of the centripetal Force 


W pea to the Time, wherein the Arch 44 
Iis deſcribe. 


upon the matter, whether the infinitely 
little or naſcent Line æ d 
Irigorouſly parallel to the right Line 8a, 


” wm 


Note, that, ſince adi is ſuppol <dani in: 
finitely little or naſcent Arch, it is all one 


or be a Particle af the right Line sd pro- 
duced, and 3 infinitely near. WW 
Parallel, to 0 $0, N IK SE Wanger, it 1 


All | 1 » 


in a, with reſpect to the Time wherein 
the Arch ab is deſcribed; and þ A the 
Meaſure of the ſame Force in a, with te- 
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be perfectly 75 Wo 


hg oc 

A v2 * — men — — . 
a — - . —— ef N a — 
1 


2 1 7 — RB — 0-4 r — 
Prone up erg IRE m2 "4 A 4 be a 
8 <=; . * 


. 
4 - 7 5 1 
i - : 
& . 5 
— 3 rr * A — 2 — . — + terre 6 5 0 - 
1 f % 1 - 8 ” 
2 , 


— — —_ — 
—— —ä og en ern — o 


_ 2 
— * * 
—— — 4 — 
— — SF. 


— IS. 


— 


If pg — 
% = 


— 


* * 0 

— : _ < 
_e * 
2 a — yo 


- 

* 4 % - — 
— ——— 
3 gf — * i 5 


an ons whether the naſcent Line» n2befl 1 
perfectly aal to 50 or . a Par. 1 
Ticle of s 2 produced. t 

It will not, I think, be improper nll þ 
this: Place to obſerve, that though the h 
Projectile and centripetal Forces i in àa Bo- b 
dy moving in a Curve, may be very ur- d 


equal; yet the centripetal and centri-f a 
fugal Forces (taken in a ſtrict and rigo- I g. 
rous Senſe, the former as urging direct F. 
ta Center, and the latter directly * in 

it) are in every Point of the Curve ex- 
actly equal. For ſuppoſe, as before, ad 
to be an infinitely {mall or naſcent Pa. 
_ ride of the Curve a da, al a Tangent 
in the Point a, s the Center of a te- 
N Force, which joined with a Pro- 
jectile Force, in the Direction of the 
Tangent a l, obliges a Body to deſciib 

5 the Curve a ds: Draw the right Line 
sa and sd, and d k will be infinitel 

near perallel to s a. Then, as above 

the naſcent Line Bd: will be the fu 

Effect of the centripetal Force, while th 

Body is moving in the Curve from 2 to- 

| and allo the Mentee of _ lame 4 in th 
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Point 4. But while the Body is urged 


by the centripetal Force directiy towards 


7 


the Center s, though, by reaſon of the 


projectile F orce conjoined, it cannot real= 


ly move directly towards the Center, 
dut muſt: move in the Curve; the Bo- 
dy'snatural Tendency being (by 1 Max.). 


according. to the Direction of the Tan- 


gent al, if (the projecile or natural 
Force remaining) the -centripetal Force 
in a was deſtroyed, the Body would 


" , 1 
\% , 
% * * \ 
. owe Ae, oo r os a. - en — e * 
y . . 


/ 


e ex come to &, in the ſame Inſtant of Time, 
„ 4% that it came to d by the Action of the 
Par centripetal Force, and conſequently 


ngeſt 
Cel. 
Plfo- 
f the 
ſcribe 
Line 
nitel 
above 
e il 
ile tit 
a to 
Hu 


Poi 


naſcent Space dk. Now the Force that 


really moves in the Curve from a to 4, 
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would cauſe the Body to move the Space 
dk from the Curve, in the Directon of. 
the Line s d ; vig. from d to þk, in the | 
lame Particle of Time, that the..Body, . 


is what is properly called be centrifugal 
Force, which has its Origin indeed from 
the projeQile or tangential Force, Therec 
fore, ſince the Line d k would be the 

true and full Effect of the centrifugal. - 
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1 Point ofthe Curve, A Ho 


dung tothir ſecond Body n, 


e 
Force e ie the Body is moving froms 
© a, and conſequently the Aſtimate and 
Meaſure of the ſaid Force in a; as it real - 
. i the true and | Effect otahe cen. 
in a; it is — — that the centrifugal 
and centripetal Forces; in the ſaid f 

a, are equal. (And ie in any other 


7 | 254] b #7 12 3G; 49 1 
4 55 exe 02 os 11 TON Iv. 


+» » * 
* 5 1 A , m 
4 : 4 » . l %. * . 
3 ts 
* > . 4 4 4 
* - ry 2 5 ; A #- * * a f 
ey 7. $*:3 E * 
TA . — : 5 9 ö . 2 
— * 6 % > * of 
* * % 
* 4 


. E. being drawn to ihe Center uf amotber 
Body 5 bopſoover. moved, eferibes Areas, 
_ about bat Center, proportional: 10 the 
Times of deſertbing ; us urged by a Force 
compounded of the TAPING Force ten- 


actelerating Force bert the ſaith Body 
i urged: That is, the firſt Body. x wil, 
ut the 45 0 2K wh 1 2 run 
E ng rad D 
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-of all the 
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14 This 3 prett 7 3 los elſe. 
nd the Proportionality of the Areas to the. 
al. Times could not be conſtantly obſerved, 


gal ped i in parallel Lines, by a.new-accelee - 
int rating Force equal and contrary. to that 


whereb) the ſecond Body v. is urged; all 
the accelerating Force in z, and as much 
accelerating Force in A, will be deſtroy d: 


2s at fuſt, in reſpect- of 8, and ſo will 


deſcribe about x Areas proportional to. 
h the Times. Then, ſince A, by its re- 
-a5; maining Force, deſcribes round B, Areas 


proportional to the Times, the ſaid: 
Force in a. ( by 33 Prop.) tends to 8. But, 
when at firſt a 1 about B Areas. 


in », and the remaining Force in 44 


laid e N or Force tending. 


= ORE 


— 


| which would overturn the Hypotheſis. > 1 
Otberwiſe this : If both Bodies be ur- 


Yet the Body 4 will (. by 1:5ch, 33; 5 
Prop. 9 continue to move with its re- 
mainin 55 Force, after the ſame manner, 
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proportional to the. Times, a was urged. 
by the accelerating, Force that was de- 
ſtroyed init, or all the accelerating Force, |} 


Therefore. A is urged” not only by the. | 


#1 
7 


* * 


= Body to run out in Tangents; which 
L continues he) if they had not done, 
of ſuppo ing the Cauſe ot 
y Body's Motion to be an Endeavour 
in the Body, at every Inſtant of Time, 
to run out M two different Lines (as the: 
_ Fangents of thoſe two different Curves 
ate) at the ame Time, is ſo very grols 
ag evident, that: it could never” have 


47 the Abſurdity 


* - p 


85 55 but at by all — prceeentin Force 
. * e 5 w. v. e ar: con 


2 ES Renke I ks 3 35 56 FRY 


*:38, tuns out at a firange Rate, quib 


1 viing againſt this Propoſition" to no Pur. 
paooſe, but ſpeaking with a mighty Air of 
Aſſurance and Vanity; and feigns, at the 
1 1 Fag. 37 and Beginning of Pag. 


furdity-he pretends will 


Allos, 18 ſaid Propvſition, from our 
Authors C Sir I/. Neæuton and Dr. Gre- 
i” gory) taking very good Care, as he ſays, 
got to mention that Half of the Cauſe, 


Which. confiſts in the Endeavour of the 


been 


I 


6 , 2p 
e been eee by: any Mai. o mme 


—— 


Ai 


Senſe; © [gt 
But here out Remarker WN to tak 
alter ſo ridiculous and extravagant a Man- 
ner, that one would be tempted/to think, 
that either he at this Time was not in 
his right Senſes, or elle that he TY reſol- 
ved to fay Something or other, right or 
wrong, Senſe or. Nonſenſe, againſt the. 
laid Propoſition. and its Authors, rather 
than let it paſs for Truth, and allow them 
to be in the Right. For what Occaſion 
was there, F would fain know, to men- 
tion, in the preceeding Propoſition, the 
projedtile ox tangential Force otthe Body 
a, though it is not excluded, ſince the 
body * (by 2 Prop.) is obliged... to. 
move; as the fal PFropoſirion expreſſes, by - 
a projectile Force, and a a 5 
tending to the Bc uppoſe the 
Body & had in that e | been ſaid 
to . 1 7 By Areas proportional 

to the Times by ae ile Force once 
impreſt, and A con nt: centripetal Foice 
| to 5 would that Expreſſion 
ave eaten the Suſe: of the DI ; : 4 1 | 
no, 


| * 
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WS 


of 


center in ſtreight 


"4 132 * e 


no, it 1 not in the leaſt have aſs 
be 


it, nor its Demonſtration neither. 
laid Propaſition ip allo. as little or leſs con- 
cerned to . n a tangential Force in 
the Body B, e a or Wag Yot 
ave one. 
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+. which 2 propagated to or from a Cen- 
ter in ſtreigbi Lines, every Way round in 
7 circular & Pace, it at different. 

from the Center, as the ſaid ſtances. vc. 
Fn And the Force or Efficacy of a 
the which is. . propagated to or from a 


Line 
þ ſpherick Space, i 


Ce the els aid Diſtances. 
et s be the Center, to or from 
which the Vertue is propagated ina, cir- 


cular Space, about which "deſcribe two. 


Fre. Periphacſes, c am, e fn u, at any 


Diſtances 


G -H K. Force, or. Efficay of a. Paw 


Diſtances. 


5, every Way round 
„iii different Diſtances. 
from the Center, reciprocally as the JUAIe 


4 — of — 8 at the Diſtan⸗ 
om will be to the Force ot the ſame; . - 
Diſtance sd, 1 Nees 5. is 
to fs f i2tal. 30 AIG 5 291i A 
For the ame Quantity of the Vertue 
that is e equally diffuſed through the Arch 
ed, > allo: equally diffuſed through the 
ſimilar” Arch 7 1 hen if ef be duuble 
of cd, or eb (the Half of of equal Ta - 
cd, the Quantity of the Vertue in eb 
will be juſt half x Quantity of it in cds 
and fo the Force of the Vertue in e f will 
be half its Force in cd; that is, renner 
in ef will be to the Force in cd, asc 
to e, or ay sd to 8 f, for ſimilar Arches 
of Circles are as the Semi- Diameters. 
In like manner, if ef be 3 ed, the 
Efficacy of the Vertue ditkoled thro e . 


will be only = of the Efficacy thereof dil. 


fuſed thro? c 4b becauſe the Vertge 3 in ne 
will be three 


* 154 * 1 
2 of the Vertue in e * to 105 Eff. rick 
eacy in c A, reciprocally as the e to tl 
8 a is to the Diſtance s Ren cles fore 
22. Suppoſe the V Se edited or face 
propagated in ſtreight Lines from the ficac 
"Center's every way 5 in a Sphere, sa, 
about which Center deſcribe two ſphe - 
rick Surfaces ed w, ef: Iſay, that the 
Efficacy of the Vertue, at the Diſtance 
sf, will be to the Efficacy of the ſame, 
at the Diſtance $6: reciptacally,a6-814 to 
. n ; 

Let e f 5 4 roprelent like Parts of 
the ſpherick Surfaces e fn and cd m; and 
ſo there is as ef: cdi: e fn: du. Now 
we can prove, juſt as in the firſt Part, 
that the Efficacy of the Vertue in the 
Surface ef is to its e in the Surface 

cd, reciprocally as the Surface 0d is ta 
"the Surface e f, or as the whole ſpherick 
Surface c d m is to the whole ſpherick 
Surface ef n. But, by Archimedes. 
Doctrine of the Sphere and: Cylinder 
_ tpherick Surfaces are as the Squares ol 
the Semi- diameters; and conſequent!y 
dhe A. Ro 0 ar . is 91 the 3 71 
1 N g Ti 


-(:: 175 1 
rick Surface i e 1 and ſo the FORE: . od 
to the Surface e f, as 5 dg to s. There - 
fore the Efficacy of the Vertue in the Sur- 
face ef, at the Diſtance sf, is to its El- 
ficacy in the Surface cd; at the Diſtance 

$4, Rea deb te. V 


oo 4 beh. 


gy th 405 preceeding 8 it is 
lolidly proved, that the Efficacy. of & 
Vertue diffuſed to or from a Center, in 
kreight; Lines, in a! circular Space, and 
acting upon an Arch, is reciprocally as the 
Diſtance of the Arch from the Center; 
and that the Efficacy of a Vertue diffuſed 
in ſtreight Lines to or from a Center in a 
Sphere, and acting upen a ſpherick Sur- 
face, is reciprocally as the Square of the 
Diſtance of that Sarface from the enter. 
From whence Mr. Gordon Pretends by a 
Parity of Reaſon to prove, in bis third - - | 
Theorem Pag. 75, that the Force or Effi- 5 
cacy of an) Vertue, that ſpreads itſelf in 
Rrcight Lines through all the ſurrounding 
pace, ae to or ms Center, eo | 

acts 


1 ien 156 5 | 
| -- as TO? ths ſolid Content on cine Di F 
menſion of Bodies, muſt, in different Di- +! 
ſlances ftom that Genter, be as the Cubes 80 
of thoſe Diſtances (we muſt ſuppoſe, 5 
though he does not expreſs ſo much, that thy 
„ be means) reciprocally. | [UISON IT! tu 
Now in order, to prove that ls Caid 955 
third Theorem: is falle- and inconſiſtent 5 
with Reaſon, and conſequently that his 
- Pretended parity of Reaſon ( on-whict 
alone it is founded) does here quite al 
him; let the following Principie be care- 
-fully obſerved; is. that if the ſame 
Quantity of a Vertue be diffuſed throuę 
ö à greater Space and a leſſer, whethe 
| theſe Spaces be both linear, or both ſi 
perfcial, or both ſolid, the Efficacy a 
{ © - Force of the Vertue in the greater Spaq 
will be leſs than in the leſſer Space Ebert. 
cauſe the Vertue is more ſparſe, bein, 
more ſcatteted, in the greater than in th 
leſſer Space) and that in the fame Pro 
portion t chat the lefler Space bears to tif. 
"greater; that is, the Efficacy of the Vai. 
sue in the greater Space will be to its E 
I Fach inthe — ho as the- E | 


q 


i 7 


— 


i. Space is to the greater. So the ForceorEf- _ 
IF ficacy of a Vertue diffuſed thro' a double 
de Space, will only be half the Force of © if 
fel the ſame Quantity of the Vertue diffuſed -_. i 
hat I thro' the ſingle Space; becauſe the Ver- 0 
tue will be twice as ſparſe in the double 
aids Space as it is in the ſingle Space. In 
ene ne manner, the Efficacy in a triple 
| i Space, will be a third Part of the Effica- 
cy. of the ſame Quantity in the ſingle. 
Space ; becauſe the Vertue will be three _ 
Times ſparſer in the triple Space than in 
the ling,” ⁵̃— 


P 


Suppoſe now two ſimilar Bodies or So: 
lids, ariſing from the Revolution of the 
plane Surfaces crtd, aefb(inFig.q4.) 
bout the Radius s k, whoſe reſpeQtve 
P"WDiſtatices from the Center s let best, sf, 
hen theſe ſimilar Solids will be in a 
Friplicate Proportion of the Arches vt, e f, 
r the Lines t d, fb, their homologous - 
Wides. Let both Solids be conceiv'd as 
rade up of an indefinite Number of con * i 
entrick ſpherick Surfaces (not mathe. " 
natical but phyſical ) of indefinitely ſmall ũ 
nn 8 Then, ifthe Arch 
Es 5 e 1 
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be as 1, and the Arch e fas 2; and, 
conſequently alſo. 24 (the Thickneſs of I dor 
the Solid crid) as 1, and fb (the Soli 
Thickneſs of the Solid 4e f) as 2; the 171 
Solid et dwill be as 1, and the Solid half 
aefb as 8: And there will be twice the I But 
Number of ſpherick Surfaces in the Solid I and 

gef b, that there are in the Solid cy td fore 
becauſe fb is 21 d. Now the Quan. : 
tity of the Vertue, propagated in right I““! 

Lines around alike, thro the' ſpherick 45. 
* Space, to or from the Center s, is the EM 
lame in every one of the ſaid ſpherick l to 
- Surfaces. 77, cd, ef, ab, and all the I s. 

reſt ofthe intermediate ones: Therefore Squs 
the Quantity of the ſaid Vertue diffuſed Nlids 
tthro' the Solid aefb, is double of the II 
Quantity diffuſed thro' the Solid cr fd. and c 
Baut the Solid aef6 is 8 Times bigger ti 
than the Solid cr td, as before. There- e 2 
| fore, twice the Quantity of the Vertue nd 
being diffuſed thro' 8 Times the Space, Ipher 
or ( which-is all one ) the ſame Quanti- here 
ji tyof it being diffuſed. thro 4 Times the $$1%n 
| Space; the Efficacy of the Vertue in the Ni 
Solid a ef b, is (by the Principle laid Nati 
EEE. - dowel 


. * 
8 * 
— — — 


— 
— * 


1 * 8 \* A : | J | 
- 5 — 5 | . : - ) | 


— 
— 


„ WEE 
of down before) to the Efficacy of it in the 
bel Solid cd, reciprocally as the Solid 
is to 4 Times the ſame Solid, os I 
ig Nhalf the Solid a2 fb, that is, as 1 is to 45 
he but ſince, as before, the Arch tis =I, iN 
ig ond the ſimilar Arch ef = 23 There 
d bre is st: sf: 1: 2, and confequently 
n- 7 f % 4, And fince the Solid 
tit Nr 74 is to half the Solid aefb as 1 is to 
ck 4, er as $7 is tos. Therefore ts 
he Efficacy of the Vertue in the Solid 2 % 1 
ck is to the Efficacy of it in the Solid td I} 
he Nas st to s f%, that is, reciprocally as the 
„re Squares of the Diſtances of the ſaid So- 


* — 


» 


lids front the Centers. 


I the Arches 77 and ef be as 1 and 33 
and conſequently alſo t 4 and fb as 1 and 
3;the ſimilar Solids cr: 4 and a U will 
be as 1 and 27, the Cubes of 1 and 33. i} 
and there will be thrice. the Number ob 
pherick Surfaces in the Solid a e-fb, that 
here are in the Solid ct; and conſe- . i 
uently thrice the Quantity of the Vertue: . i 


= 


ill be diffuſed thro tlie Solid az f 
hat is diffuſed thro the Solid cr 24, or 
he ſame Quantity of the Vertue will be 
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aefb, org Times the Solid cy 1 d, that 
Is diftuſed thro' the ſingle Solid er td 
Therefore the ſame Quantity of the Ver- 
tue * diffuſed theo. 9 Times the 


as 1 to 9. 1 as mo ke . 
It and ef are as 1 and 3 therefore isst: 
5 :: 1: 3, and conſequently st: 87 
- 1:9. Therefore the Efficacy of the 
Vertue in the Solid a efbis to As Effica- 
cy in the Solid cr7id as s to s,, that 
Is yet, reciprocally as the Squares 123 the 
| Diſtances of the ſaid Solids from the ( Cen- 
ter s. And, in like manner, in any 
2; 78 Proportion of- rito e n or of t to 

„ 
But, after all, it 1s not neceliary to 
prove, that a Vertue, ſuch as a centri- 
petal Force, propagated in right Line: 
around in a Sphere, acting upon the 
trine Dimenſion or Subſtance of a Body, 
* at different Diſtances of the Body 205 
the 
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ae 6 thro a third Part of * Solid 
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hat 
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the Center reciprocally as the Squares of 
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VVV ERC: ion CLIO 
THE Fax and Reflux of the Sea pro- 
„ ceed ſrom the Attractions, or centripe- 
tal Forces of the Sun and Moon, but eſpe- 
jane ihe Moon io... 


. 
; U 
* 


This may be proved in reſpe& of the 
Moon, thus. Let M repreſentthe Moon; 
Ax r the Earth, c its Center, 2 the 
Place where the Moon is in the Zenith, 
N where in the Nadir, EF the Horizon, 

Now tis evident, that the Water in 2, 
being nearer the Moon M, is mote at- 
tracted by her, than the Center of the 
Esrthe (or any Parts about the Horizon 
Rs * E) and this again more than the Water 
in x. So then the greateſt Attraction of the 
Parts of the Earth towards the Moon is 
| atz, the leaſt at N, and the mean Attracti- 
on at cor Ex; that is, ſince c tends faſter 


we may conſider the Attraction at c as 


— 


| pone(orat leaſtalmgſinone) at all, and tie 


At: 


towards than N does, and z faſter than c, 


* — 7 y 8 * * 
ad 7 ; n 223 ; "$4 
- 3 : 7 ! { 
in of * 
' 0 1 


. 
AttraQtions at z and x as tending md 
ways, Viz. the Attraction at 2 Ading 
directly to the Moon, and that at & di- 
rectly from her; that is yet the ſame. 
I Thing, as if the Parts about c were at 
- Reſt, and thoſe about 2 and & were mo- 
- ving contrary ways. From all which it 
- will be evident, that the Water of the 
Parth about the Horizon x r will gravi- 
ie ſl tate and be preſſed more ſtrongly towards 
n; i the Center c, than the Water about 2 
he and x where the Moon is vertical. And 
th, hence it plainly appears, that-the Water 
on. Wat 2 and x will riſe and ſwell, and that 
the Water about x x will ſettle down and 
run towards 2 and x; and ſo the Earth 
will put on an oval Figure. This certain- 
ly would be the Conſequence, ilthe Earth 
was covered round with Water to any 
conſiderable Depth: And even inits pre- 
ſent State, it will imitate that Form as 
Ri-Fmuch as the dry Land will allow, and 
iſter by the Moon's Motion occaſion the Eb- : 
bing and Flowing of the Sea. i 
The like is to be underſtood of the 
ul 5 eee, though ing en. 
5 lex 
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| 5 any Number we pleaſe: Then, ſince the 
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47 IT will not > amiſs here, to aMonth the 
1 ee that there is between the 
Difference ofthe Moon's. Attractions at 2 F. 
and c, and the Difference of her Attra. 
Kiions at c and N ; which is pretty ealily 
done thus. Let the Attraction of the 
_ Earth's Center c, towards the Moon »; 
be 3600, the Square of 60 Semi-diame. 
ders of the Earth, or the Moon's middle 
Diſtance from the Center of the Earth; 
for that Attraction may be expreſſed by 


Moon's: Attractions, at different Diſtan- 
ces, are reciprocally proportional to the 
Squares of the Diſtances, her Attraction 
at 2, e, x muſt be (as MNg, MC 4, MZ 
or as 61461, 608 60, 59 & 59, or) 2 
3721 3600, 3481 in Order: T Berelong 
the Difference of the Attractions: at z ane 
Dis 121, and the Difference at c andy 
1 $119, af two Differences are pretty 2 

| * 


| 7: 165. * 5 
it near equal; fo. that the Water at 2 can 
I be but e g. rer than the Water 
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t 2 Fs ou hence it is plain, that Mi 
Gordon's th Theorem, i in Pag. 105 
ky and 106 of his * Remarks, is falſe; wherein 
he pretends to prove, that the Protube- 
rance of Water which is under the Moon, 
is conſiderably higher than the oppoſite 
| ola ny that its, that the Water at 
z (in our Fig. 47 i is conſiderably higher 
"The Subſtance of bis Demonſtrations itas 
lows. The Water at N is preſſed to- 
wards the Earth's Center c by the ſtrong- IN, 
eſt Attraction, vis. the Attraction ofthe 
Earth and the Attraction of the Moon M 
together; whereas the Water at 2 is preſ- 
ſed to the Earth's Center by the leaſt 
Attraction, vig. the Attraction of the 
Earth diminiſhed by the Attraction of the 
ce And ſo Sake leſs than the 
Water 
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Water a at x; The Waters abs at x and 
x are drawn towards 2z, and not towards 
; and the Water at x, being moſt prel- 
fed, will run towards theſe low Places x 
and ; but the Water at z, being leaſt 
| preſled, will not. So that the Water at 
N, E, and x will run towards z, and 
make 2 conliderably Steater Protttberance 
a z than at N. 
The Fault of "this Demionftration'i in 
ſhort i is, that though it conſiders the At- 
_* traQtionsor Tendencies of the Parts of the 
Earth at 2, N, E, and E towards the Moon, 


ßñvpet it does not compare theſe Attraction 15 
|F together; and (which is the greateſt De. ter c 


feet) entirely neglects the Tendency of 
the Center e and Parts about it to: 
| watds the Moon. 


Ee FIC. 1 2 * 5 


u. u. 


Bre this Time, 1 hope, hs Reader ſees, 
that I have demoliſhed all Gordon's 
main Forts, from which he has endeavou- 
red to deſtroy the Newtonian Philoſophy; 
A as to his ſmaller Batteries Which, at 


laſ 
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laſt he runs to, they are of fo Call o. 
ment, that the leaſt Attack in the World 
will ſoon ruine them. Theſe laſt are chiefs + 

ly the Abſurdities, he thinks will follos 
from the Laws of univerſal Gravitation, 
and the Reſiſtencè the celeſtial Bodies 
meet with from the Fluid of Light ſcat- 
tered through the celeſtial Regions. As 
eto the Firſt of thele, Iſuppoſe it will ealt= 
_ Wy be allowed, that anomnipotent Being 
in can impoſe any Laws upon Matter, that 
are not inconſiſtent with its Nature, and 


he involve no Contradiction, as the univerſal 
MN, Law of Gravitation, tis plain, does not. 
if o that all the Abſurdities our Remar- 


er deduces from hence, are mere Rove- 
ies of his own Brain, without any real 
Foundation, And as to the Second, the 


o ſcattered, that the Quantity of the 
hole Fluid of Light bears hardly any 
proportion at all, to the Quantity of the 
es, Immenſe Space through which this Fluid 
ions s diffuled ; and conſequently. the Reſiſt- 
vou · Wrice that the Planets and other celeſtial 
75 odies meet with from hence, is almoſt 


| | 9. 
"io a 


Rays of Light are ſo extremely fine, and it 


8 e * 

+ \ nothing. at all: So that the laid Bodies $2 

may, for all this, continue many Thou: 1. 
lands of Years without any ſenſible Alte. oo 

ration in their Motions. be 


\ 


We ſhallnow leave Mr. Gordon ts his 
ſecond Thoughts, and give a diſtinct Ac. 
count of the Foundation, on which is built 

a "ſhort Way of Argumentation often uled 
by the Great Neuton and his Followers 
to prove one Proportion to be compoun. I I 
ded of other two. In order whereto we 1 
„hall premilethe | e following n tion 2 


ee We ite 


preresiri0x Lin. 12 
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the! 
ſixt 


Ten. Fg, 46, 7. 


5 N reflangalar Parallelograms RY, ; th 
Proportion of two Sides A, a, is com 
pounded of the direct Proportion of th 
_ Reftangles themſelves x, r, and the rec 
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procal Proportion of he other * 1 hor 
Dae B, b : 2 18 = - - bs == 23 5 fits 


o 1 . 
— 
NS Po 
— — 


o 
Py 


; y 
pop” - -» 
— 


. 0 455 F . „ 

I CCC! 
For (bf 536 Eucl.) & is & I 
Therefore, if we divide by . there will | 


e. OE 
beats : 2015 r * B* v. w. 85 a 
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ſed r de. Fi . 46, ; 47. 

ers, 


un- oo there be fix nan, ſo FEY * 
one another, that when the third and 
ſourth are the ſame or equal, the firſt is to 
Ihe ſecond as the fifth to the ſixth; and 
when the fiſth and ſixth are the ſame ore- 
qual, the firſt is to the ſetond as the third 
; the fourth: Then, when neither the third 


* the Proportion of the firſt to the ſe- - i 
cond is compounded of the Proportions of | 
the "ks: to the fourth, and the fifth 10 the 
9 75 > 
This Theorens in the Newtonian Stile 
Dm, would be expreſſed thus. It three Quanti- 
ties (that is really, three Proportions of - WW 
ſix Quantities) be 1 qualified, that, the I 
Wh RE. 9 


y, th 
con 


f th 


eve 


ld 


equal to the fourth, nor the fifth tothe | 


flecond being given (that 18 really, the . 
ſecond Proportion being a Proportion of] ©* 
Equality) the firſt is directly as the third; 
and the third being given, the ficſt is di fr 
rectly as the ſecond: Then, neither the 


ſecond nor the third being given, the 


Eucl.) when A is a, there is as R: 1: 


And repreſented by R, r, 2, C, A, a; and 


flirt is as the ſecond and third conjunctly, 
or directly as the ſecond and directly as 

The ſaid Theorem, in the firſt Expreſ- 
ſion, is demonſtrated thus. The firſt and 
ſecond Quantities will be repreſented by 
two Rectangles R and , the third and 
fourth by the Baſes 5 and 6, and the fifth 

And ſixth by the Altitudes A and a: Be. 
cauſe (by Sch, 1. 6. Eucl.) when s is Sb, 
there is as R: 1: : A: a; and (by 1.6. 


B:. Therefore then, ſince the ſaid fix 
Quantities in order are juſt ſo related as, 


alſo fince (by 23. 6. Excl.) the Propor | 
tion of & to F is compounded of the Prof ©? 

_ . "portions of B tob6 and à to a; it Is evi ms 
dent that the Proportion of the firſt o 8 
the foreſaid Quantities to the ſecond, i} 8“ 
RD OE. TT oa 


compounded: of- the Propottions of the | 
third to the fourth and the N to the : 
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proresirien E. 


© Theor, 's Hg. 46, an 
176 cg be: ſix. Quantities | rand; 


that when the third is. e. nal to the 
is recipro; 
cally as the faxth to the ſiſth; and when the 


fourth, the firſt. to the ſecon 


fifth is equal to the ſixth, the fiſt ir to the 


ſecond 2 the third to the are "26 
the fourth, wr the fifth to the fixth, the 

to the fecond is com- : 
pounded of the direct Proportion of the third 
and fourth, and the reciprocal 1 "Toportion .. 


Then, when neither: the third 7s 


Proportion of. the ſaft 


of the fiſth and fixth. 


This Theorem in-the Newtonian $ tile _ 
would be expreſſed thus. If three Quantis 
ties (that is really, three Proportions) / | 
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. third ; and the third being biven, the 
Fut is directly as the ſecond : Then, nei- 
ther the ſecond nor the third being given, 
the firſt is directly as the ſecond, and re- 
ciprocally as the third. -* _ 
I Theſaid Theorem expreſſed the firſt way; 
it demonſtrated thus. The firſt and ſecond 
Quantities may be repreſented by the Al- 
kitudes a, a of two Rectangles R, 7, the 
third and fourth by the Rectangles them- 
(ſelves R, , and the fifth and ſixth by the 
| Baſes 6, B, in a contrary Order: Becauſe 
(by 14. 6. Eucl.) when R is = 7, there 
is reciprocally as A: :: b: B; and ( by 
Sch. 1. 6. Eucl.) when n is , t here is 
directly as A: a:: R:. Therefore then, 
ſince the ſaid fix Quantities are juſt ſo 
related as the Altitudes a, a, the Rect- 
angles R, , and the Baſes , ö; and al- 
ſo, ſince (by 48 Prop.) the Proportion 
olf A to a is compounded of the direct 


Proportion of & to r and the reciproci 


Proportion of ô to B; it is evident, that 


BD the Proportion ot the firſt of the fore ſaid 


Quantities to the ſecond, is compounded 
of the girect Proportion of the third and 
Es „ 


Ba, 


a 


P 


. 


fourth, and the reciprocal Proportion of 
the fifth and ſixth. e 


eee e 
8 UP POSE: now one wos to pros? 
Vin Sir 1/. Newton's ſhort Way, the | 
6th Propoſition, vis. that in uniform Mo- 


tions, . the Proportion of the Spaces run 


through is compounded of the: direct Pro- 
portions of the Times and Celerities; which =} 
in his conciſe. Stile would. be expreſſdd 
thus, The Space runthrough is as tha Ime 
and Celerity comunctly.: „„ 


His Proof is expreſſed this; The Time 


being given, the Space is directly as the {|} 


Celerity ; and the Celerity being given, 
the Space is directly as the Time: Where= | 
tore, neither the Time nor the-Celerity - | 
being given, the Space is as the Time 

and Celerity conjunctly. The true Mea- 
ning is 3 the Times being the ſame or 
equal, the Spaces are (by 1 Prop.) di- 
realy as the Celerities; and the Cele- 

rities being the ſame or equal, the Spa- 

ges are (by 2 Prop.). directly as the Times: 
TT Ge oh 
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1 Whereſore, neither the Times being tlie 
lame or equal, nor yet the Celerities, 
the Proportion of the Spaces is com- 


pounded of the. direct Proportions of 
the Times and Celerities. Now that this 


à8 à true and concluſive Argument and 


Way of Reaſoning, is evident from 49 


Frop. becauſe the two Spaces, the two 
Times, and the two Celerities here, are 
fix Quantities juſt ſo related to one ano. 
ther, as thoſe ſix in that Prop. 
Suppoſe again one was to demonſtrate 
in Newton's conciſe Method the 1 Cor, 
of 6 Prop. vis. that in uniform Motions, 
tbe Proportion of the Times is compounded 
of. the direct Proportion of the Spaces, am 
 #he reciprocal: Proportion of the Celerities 
which in bis brief Stile would be expret- 
fed thus, The Time is directhy at abe Spact, 
and reciprocally asthe Celerity, 
His ſhort Proof would be expreſſed thus, 
The Space being given, the Time is re- 
| ciprocally as the Celerity; and the: Ce- 
Lerity being given, the Time is directly 


as the Space: Wherefore, neither the 


ace u. nor the. Celery being glyen, the 
06) 13 ns 


FJ 
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CY 2 
he Time is directly as the Spaee, and re- 
es, If ciprocally as the Celerity. The true 
m- Meaning is; the Spaces being the 
of fame or equal, the Times are (by 4. 
bis Cor. 6 Prop. which has no Dependence _ 
nd FF on 1: Cor.) reciprocally as the Cele- 
49 fl rities; and the Celerities being equal, 
wo i the Times are (by 2 Prop.) directiy as 
are the Spaces: Wherefore, neither the Spa- 
no: ces nor Celerities being equal, the Pro 
portion of the Times is compounded of 
rate W the direct Proportion of the- Spaces and 
Cor. the reciprocal Proportionof the Celerities. 
101, Now that this is a true and concluſive: Ar- 
det gument, is evident from 50 Prop. bęcauſe 
ami the Times, the Spaces, and the Celeri- 
iti; ties here, are ſix Quantities juſt ſo rela- 
preſ ted and qualified, as thoſe fix in that 
pace, Prop. tf „ - 
3 We ſhalt conclude this ſhort Treatifſez | 
1:4] with the Great Newton's own Demonſtra- - | 
is re-W tion of his general Law of-centripetal - | 
Ce · Forces: ' In order whereto we ſhall pre: 
rey; mile the two following Lemma: 
Reg oo IE OE. OS 1. 
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_ E Atty little or cf "I | 
cf, br, produc'd or deſerib'd by a cen- 
_ tripetal Force, in equal Particles of Time, 
are as. the centripetal Forces or Impulſes 
in the Points vip; at leaſt. infinitely near. 


This, I think, is incontrovertible; be- 
cauſe the centripetal Forces in 7 and p 


are the Cauſes that produce the naſcent 6 


Lines e 44 Prop. 
| PROPOSITION. Ls. 


Lem 


T. E $ paces that 4 Boch, 1 
* urged by a regular Force, deſcribes, 


are, in the Beginning of the Motion, in a 


_ duplicate Proportion of the Times i in which 


259 are deſcribed.” 
This is Newton" 510 Lem. 1 Lib. Prin: 
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22 Prop, preced. becauſe a Forte that con: 
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. ſtantly acts regularly, does, in the Be- 
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— — 5 ns — | Points. 
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$ 1 naſcent Lines BR, br are (by. 52 Prop.) T 


(v8) 


points 5 P, oy or as v and, if thi cen; 
N Forces in p, p be equal, the 


as the Squares of the Times in which L 
they are deſcribed, or as 1, . There- Dr. 
fore, if neither the Times nor the cen · ¶ pre 
tripetal Forces be equal, the Proporti- N agr. 
on of IR to h, is (by 49 Prop.) com - ¶ tha 
pounded of the Proportions of r tor c 


BR 5 | 
and of 42 that is, Tr is _ — K Det 
v SR F.. BR 7 
gy. Whence= i i= 7 * 

8 
But (by 32 Prop. ) i = >= (by 


SpXbd 

. 7 Encl.) sv. me conſequentl 

a PIX 4 1 
= „ Theretoteis © = 7. $ 

1X24 ,  Whence (as in 36 Prop.) x 


| 757 a 
| 8 bdg „ * 2; 3 
is to v 841 4 2 is to 22 oy 


the centripetal Force in v is reciprocal} 
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A Sto: 


T HIS Demonſtration, though per- 
- haps obſcurer to ſome than that of. 
Dr. Gregory's deliver'd in 36 Prop. is yet 
preferable, being more general, becauſe _ 
agreeing to all Sorts of regular Curves 

that can be deſcribed by a projeQile and 
a centripetal” Force: Whereas Gregory's 
Demonſtration agrees only to thoſe 
Curves to which equicurve Circles may 
be deſcribed, as is evident, ſince it ee 
pends upon Cor. 35 Prop. 
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AVIN G gained that W a 
Treatile, we ſhall here tor the 

X Diverſion and Exerciſe of the 
Minds of Youth, controvert ſome mate 
rial Things that have been demonſtrated 
there; and advance ſome Arguments that 
leem to overthrow them. And fince” |} 
Mr. Gordon is ſo good at contriving Fal? 

lacies of his own, he may, if he pleaſes“ 
try his Faculty at detecting thoſe of others: 
But what need L ſpeak ſo, ſince tis to be 
Iuppoſed that he would be glad, that 
Ihe Knot I am going to tie could not 
again be looſed. In order to my preſent 
Deſign, I ſhall premiſe the two follow- 
ing Lemma's, and aterwards Lompare | 

mem together, | 
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'T HE naſcent or evaneſcent Fb dener 


AB, fc of the Angle of Contact in 
1 Curve A Bp, are in the ſimple Pro- 


portion ot their conterminal Arches vs, 


2 * — — 

For KB ben ng an infinitely fmall or 
naſcent Line, the Point s muſt be infi- 
nitely near the Point v, and conſequent- 
dy B muſt be an infinitely ſmall ðr naſ- 
tent Arch: 'Whence the faid Arch is infiQ 
nitely little different from a right Line, 
Therefore the Triangles & 2, fc (the 
Point c being between z and v) are to be 
conſidered as rectilinear Triangles; but 
they are alſo equiangular, becauſe fe 
and R are parallel.” Therefore (by 
4. 6. Eucl.) as is KR: fe: 2 25 De 
W. W. D. 

This Demonſtration ſeems very un 


w nd convincing. - 
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Tem. 2: Fg. 1%/% 
THE naſcent or evaneſcent Subtenſes 
1 RB, fe of the Angle of Contact in i 
2 Curve, are in the duplicate Proportis | 
on of their conterminal Arches vB, P.cq ||| 
This Lemma which indeed contradicts 
the former, was before deduced as an In- 
terence or Corollary from 35 Prop. preceds. 
Now we ſhall enquire whether has the 


— 4 * 
4 
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Advantage of the other. 
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The Demonſtration of the firſt Lemma 
luppoſes only, that the infinitely little 
Arch eB is a right Line, which, though 
it be not accurately fo, is infinitely near; 

lo; and this Suppoſition ſeems very na- 
tural and allowable. Whence it will (by: 

4.6, Eucl,) immediately, neceſſarily, and 
rigorouſly follow, that as RB: fc ::p.B pg. 
The Proof then af the ſaid Lemma only 
luppoſes One infinitely Dinall: Inacuure:!- 


The Demonſtration of the ſecond Lema 
ua ſuppoſes ſeveral {ſmall :Inaccuracies). 
F/?, The Demonſtration of thefixſt Cale 


| ey” 
22 9 N. 
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VS 


dll 33 Prop. whereon the ſaid 1 de: 
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1 Ry 5 
. 
4 £ 
4 i; 


1 


pends, ſuppoſes that the Arches A D, a d 


(fee Fig. 33) coincide with their Chords 
AD, Ad; which is not rigorouſly. true, 


and is the firſt Inaccuracy of the ſame 
Nature with that in the firſt Lemma, 


From whence, Secondly,, It will follow 


that the Arch a» is a right Line, the 


lame with its Chord A p; and that the 


Arch ad, a Part of the Arch A D, is a 
Part of the Chord A p: And conſequently 


d muſt be confidet'd as a Point of the 
Chord 4 D. But this being ſuppoſed, 


though the Angle-a pc (by 31. 3. Excl.) 


be rigorouſly a een the Angle A dc 


will not rigoroufly be a right one; and 
then it will not rigorouſly follow that 
Chord ad 7 is d X Ac, or — 2 
188 b dz which is a neceſſary Step in the 
Demonſtrat ion of the firſt Caſe of 3 5 Prop. 


and conſequently the ſaid Caſe it felt will 
uc rigoroufiy. follow. This is a {econd 
| Inaccuracy. Therefore, ſince there are 


two Inaccuracies in the Demonſtration of 
the ſaid firſt Caſe, there muſt alſo be two 


in the ſecond Lemma that depends upon it. 


But, 


by * 
* 3 k : * : - 8 2 l 
- Y . * 4 
. ; 9 — 5 
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4 * N 5 by ; . f 5 , 
- * 1 7 - 
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le. 5 1 | 8 (- 185 * e ba 5 - 
d But, Thirdly, There is yet another Inac. 
ds curacy, perhaps as great as, if not gre- 
je, ter than either of the other two; inthe: 
ne Demonſtration of Cor. 35 Prop. which: ' 
14. Corollary is the ſecond Lemma we are 
w jauſt now ſpeaking of, in accommodating. 
he the Curve to the Circle: This, I believe, 
he will be very obvious to any Body that 
; a attentively conſiders the ſaid. Corolla- 
h From all which it appears very plain, 
that the firſt Lemma has ſo far the Ad- 
vantage of the ſecond, that the firſt is to 
be admitted for Truth, and the ſecond 
rejected. But I have yet ſomething farther: 
to ſay in behalſ of the fuſt Lemma and 
againſt the ſecond, which is this. M. 
Gordon's Theoremabout the Fall ofa Body; 
deſcribing a Curve, hom the Tangent; 
which I have given at the Peginning 3 
URKe & 
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Paradox as to be-utterly incredible: Yet: 
if the ſecond Lemma be admitted for 
Truth, that Theorem. is really and truly; || 
demonſtrable. from it; ſee the. juſt nod - 
mentioned. Seboly;/ Fut itthe frit Tamtng 
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Arch. Which is thus demonſtrated. 


| : | a5 is C kd 240: a d T9 225 therefore 


And when it is come to d, the ſaid Force 


5 be granted to be tr ue, ; the | laid Theorem 
will eaſily be overthrown, and that which 
appears to be the Truth, proved, vis. 
That, if (in Fig. 43) a d be an infinite) 


mall Arch ef a Curve, and Tangents be 


drawn at all the Points of Diviſion of the 
ſaid Arch divided into an Infinity of Parts; 


e deſending the ſaid Foc will fu 


from the Tangents certain Spaces, and the 
Sum of all theſe Spaces will be ( infinite) 
near) equal to the verſed Sine kd of that 


-. Suppoſethe infinitely ſmall or-naſcent 
Arch ad biſected in c; then-(by.1 Lem.) 


is enz kd. When the Body ha: 
rome from a to c, the centripetal Force 
"tending to s, has made it fall, from the 
Tangent of the Point a, the Space ec; 


dias made it fall from the Tangent of c, 
"another Space equal to ec, at leaſt infi. 
nitely near 0 the Sum of which two 


Späaceès, vis. 2 ec is k d, becauſe (as 


_ / 


belore) ec is z kd. If again we ſug. 
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arts; 


[ fall 
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nitel 
that 


ſcent 
em.) 
efoe 
has 
Force 


1. the 


e ec 


Force 

of c, 
infi. 
1 two 
le (as 


poſe the Arch ad divided into thres | 


Tangent of b as much, and from the | 


Peronys AF , 
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equal Parts ab, bc, cd; the Body, by * | 
the Force tending to s, will fall from - il 
the Tangent of a the Space-fb, fromthe | 


Tangent of c alſo as much, that zr, it, 
wilt fall ſrom the three Tangents of | 
a, b, c, three Spaces, every one of which _ 
is equal to f, the Sum whereof, vis. 3 
fb is =k d, beciuſe ( by 1 Lem.) as is 
fba k d:: ab: a d:: 1: 3. In like Man- 
ner, if we ſuppoſe the Arch a d divided 
into four equal Parts, the Sum of the 
Spaces fallen from the Tangents of the 
Point a and the next three Points of Di- 
viſion, will be equal to x d: And ſo forth; -/ 
be the Points of Diviſion ever ſo many 
Therefore the Sum of the Spaces fallen 
from all the Tangents, while the Body is 
deſcribing the infinitely little Arch a d, 
is (at leaſt infinitely near) equal to the 
verſed Sine x d of that Arch. w. w. pa 
I! be firſt Lemma being now admitted 
for Truth, the general Eaw of centripe- 
tal Forces will be found very different 
om that of the Great Newton — 1 
. 5 „ er Cai 


2 


| Curve, is reciprocally- as the naſcent 
Soli d - 


cally 1 Quantity 717 BK : A 
may thusbe demonſtrated. 


| tending to s, be called v; and let the 
Time wherein the naſcent Arch 2 B i8 
ddeſcribed by the Body with the com 
92 the projectile Force alone would deſcribe 


Let the centripetal Force in p, be-callec 


Tangent pr would be deſcribed, be calf : 


5 =, 7. But (by 7: Lem. preced. ) = 


| * 188 5 1 
Ab onſtrated in. 36 and 53 Prop. It will ' 5 


not be as there, viz, that the centripeta 
Force ( ſee Fig. 36.) in any Point p:of'; 
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2 but it will be recipro 
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pound Force, or whereby tbe Body b 
the naſcent Tangent PR, be called r 


v; and the Time in which the naſcen 
Arch pb is deſcribed, or in which the 


led . Let pe be an Arch run thro' in 
n. equal to t: and draw ef Ils p. 


Then ; 15 Lem. . Prop. ) there kT 
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1 ing infinitely, latte; are. oy T: 6. - Eul, ) 


as the Triangles Bse, cs, that in (by 
32 Prop.) as the Times in which. 9 
are deſcribed, or (by Conſtr.) as the Times 


1, in which the Arches v n, 4 b are de- 7 
lcribed: Conſequently 2 BR (PB —=)i i=l Fs 


= Again (by 2 Max); br ! is. = 2 = 
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be Force in gr is reciprocallß 
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| The Reaſoning in this Appetdi does; 5 
1 miliake not, DEA 2 - ory ſpecions. 5 
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Shew and Appearance of juſt and ſolid 
| Demonſtration :. And yet, for all that, 
the incomparable Newton's general Law 
4 of centripetal Forces, and conſequently 

bis particular Laws deduc d from thence; 
ſtand ſtrong and firm like a braſen Pil- 
lar, and will, I believe, do ſo to the 
World's End. Though this to ſome 
may appear a Riddle, I am not to un- 
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